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DRILLING MACHINES, 


All Styles, 


UPRIGHT DRILLS, 


20 to 38 Inch Swing. 
Latest ars and improve- 
ments. All fitted with our 
patent quick return of 
the spindle. 


For cuts and prices address 


BICKFORD DRILL 60., 


170 to 180 E, Front 8t., Cincinnati. O. 









UNIVERSAL RADIAL% 


RADIAL DRILLING MACHINES 


SIX SIZ 
RABLE FEATURES 


2 PRICESS450 2°& UPWARD 
UNIVERSAL RADIAL DRILL CO 








Emery Wheel Machinery. 


Manager of P: lvania 
th Lek reqioms, and 
ss “the Northwest for 
DETROIT EMERY WHEEL CO. 
ddress: Box 84, Colum 0. 
152, Chicago. 
Hart’s Corundum-Emery Wheels. 








E. C. ATKINS & CO. 


INDIANAPOLIS, IND. «* MEMPHIS, TENN. 


MANUFACTURERS OF——— 


CROSS-CUT, CIRCULAR, BAND AND GANG SAWS. 


FINE SAWS A SPECIALTY. 
SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 
Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra Quality One-Man and Narrow Cross-Cut Saws. 









ALL LUMBERMEN REQUIR«& CROSS-CUT SAWS. 


USE ONLY THE BEST. 


Our CROSS-CUTS are acknowledged as Mar ragny yy | the best in use,” and are, 


We are Agents for Tanite Emery Wheels and Grinding Machinery. 





TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS 


WIRE BANK RAILINGS, 


PLANT STANDS, 
FIRE PROOF LATHING, &c, 
Summit Street, TOLEDO, 0 








SYKES IRON ROOFING CO., NILES, O. 


SYKES’ 
IMPROVED 
Best Roofinthe 

Wor 

Suitable for all 

classes of 

Buildings, 
Easy Put On. 


f® Send for Circular and Price List, and mention this Paper. 














PATENTS. 


M.D.&L.L. LECCETT, 


Attorneys at PatentLaw 


Patents obtained in the United States and in 
‘oreign countries. 52 


Masonic Building. CLEVELAND Og 


E. H. JONES & CO., 


223 and <26 River St., CLEVELAND, 0, 


Engineers and Contractors, 





| Worthington ‘Steam Pumps, 


Electrie Light Engines 
A 
Automatic & Slide Valve Engines 


Of all Descriptions. 


STEAM PLANTS, COMPLETE, FUR- 
NISHED AND SET UP. 








The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
& Kilby. of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. 

We are now prepared and have facilities for doing Foundry and Machinist work 
Shall be glad to furnish estimates on application for Engines, 


of every description. 
Boilers and other heavy Machinery. 


The Kilby Manufacturing Co., 


CLEVELAND, OHIO, 


—BSBUCCESSORS TO— 


2-ly 





New Feed Water Purifier 2 Filter. 


USES LIVE STEAM. : 





Combined Punch and Stock Shear. 


Seven sizes with 8’, 10” or 1%” biades, and 6” to 15’ 
Throat Punch. wi cige 100 to 600 pounds. For light or heavy 
work, Boiler and Stack Builders, Carri and Copper 
Smiths, and Railing Makers, &c. Gan punch near the edge, 
Angle and Flange Iron, Pipe and Stacks, &c. 


ADAPTED for cutting bar Iron, especially Sheet Iron 
of all ath ‘or Trimming, Slitting, &c. Also make the 
Punch and Sherr separate. 


TOOLS FOR WORKING SHEET METAL, 


Squaring Shears, and Slip Roll or Plain Forming Rolls, &c. 


BERTCH & CO., 


CAMBRIDGE CITY, IND. 
Write for circulars and mention this paper. 








J. Surrz. H.QE. Teacuovr. F. W. Smrru. 


SMITH & TEACHOUT, 
maosmerarer ot BOILERS, TANKS and STILLS. 22 m-ernton. 


OMPTLY EXECUTED. PLATE AND SHEET IRON WORK. ALSO 
REPATLUES TAKEN OUT, PIECED AND RESET. NEW TLUES ON HAND. 


.Telephone 1121. [91-ly]} CLEVELAND, O. 


644 and 646 Broadway. 








A F 
4@ ILLUSTRATED CATALOGUE FREE. ~¢w 


STILWELL & BIERCE MANUFACTURING CO,, 


DAYTON. OHIO. 
—THIS SPACE IS TAKEN BY— 


SIMitsst sc SIZ, 


Manufacturers of 


IRON PLANERS. 


$6x26 and 28x28, 30x30 with bed from 6 to 14 foot long. Address all correspondence to 
SMITH & SILK, 


N. E. Corner 8th and Lock, CINCINNATI, OHIO. 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


BEST 
AND 
OHEAPEST. 
_The list retail price of this Buckle is less than one-half the wholesale 


price of inferior goods when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO., CLEVELAND, Oni0. 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 


AND ALL KINDS OF 
Architectural Wire and Iron Work. 


Ww. 8, TYLER, E. H. ALLEN, 
President. Sec. & Treas. 


CLEVELAND. OHIO. 


McCLURE & SCHULER, 
Engineers and Contractors, 
Bissell Block, 


CINISBURGE, PA. 


? Blast Furnace 
Construction 


ASPECIALTY. 















Sole agents for 
Massick’s & 
Crooke’s 
PATENT 
FIRE BRICK 
STOVES. 


* Ma-We prosose 


guarantee and put i, oe 
successful athe a all the Be plants wedesign and 
contract for 





ALEX. LAUGHLIN & 60., 
Engineers and Contractors, 


Wave Burtpine, 


Will “tion Rotting Milt Pantsol every 
Regenerative Gas Furnaces 


—AND— 


Artificial Gas Producers. 


A Speciat Feature. Estrmares Fur- 
NISHED ON APPLICATION. 


EVAN JONES, Southern Agent, 
Knoxville, Tenn, 





Joszers A. OsBoRNE, Wituitam M. Monrog, 
Of the U.S.Supreme Court Bar. Patent Expert. 


OSBORNE & MONROE, 


PATENTS. 


29 EUCLID AVE., CLEVELAND, OHIO. 


Patent Causes litigated in the United State 

Gaprome. nd. Circuit 

PATENTS P 

and Opinions as to the Scope, Validity and In- 
fringement of patents. Terms Reasonable. 








QUINT’S AUTOMATIC 
Steam Engine Governor 


for tingle glié slide or a rotary valve engines. Patented 
eb Same can be applied to the ordi- 
nary slide ‘aie throttle governor engine. con- 
verting the engine intoan AutomaticCutOff. I[t 
has @ pract test on engines running 70 
revolutions per ute, and gives the best of re 
oa. Lt is oy and strong in ie sammperee 


lath 
PUONARD & McCOe. 118 Liberte oe, N. Y. 
98eow26t 


CLEVELAND, O. |: 








FREIGHT AND PASSENGER 


EFLEVATORS 


L. S. GRAVES & SON, 
Corner Center and Frank Streets, Rochester, N. Y. 


New York Office, 46 Cortland 8t.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


J AMES PP. WITHEROW. 
Engineer and Contractor, F 


Lewis Glock. Pittsburgh, Pa.. 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


Pati the Manufacture of Soft Steel. 








svoiey emer Ai: Bate: tes ets "ee Ws ats, Pee eg 
Cee aaah reves, and sol pants asabove. ‘Ast manataccare amy Own 
can promptness and satisfaction 81 
Sharon Boiler Works, 


(Limited) 
- SHARON. PA. 





HUGHES STEAM PUMP CO. 
MACHINISTS 


and Manufacturers of 


Steam Pumps. 
Hydraulic Presses, 













L ECTROTYPE 
fed NCRAVING CO. 





STRONG, WELL BUILT, SERVICEABLE 


STEAM ENGINES 





Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS, IND. 





EON, nH. M< 


eae 











The Lane & Bodley Co. 


Manufacturers of 


AUTOMATIC COT.OFT ENGINES 


hea rns and of unex- 
whe: yond workmanship. 


STEEL BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING 
THE LANF BODLEY CO., 


Nos. 1 to 25 John 
CINCINNATI, 0, 


BUNDY RADIATORS 


Steam and Hot Water, 


10,000 pleased parties using an 
aggregate of over 12,500,000 
square feet of Bundy Radiators 
attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a 
favor if you will write to the 
parties for their opinion. 








Corliss. 





Send for catalogue with new designs 
of ARABESQUE Radiators for ORI- 
ENTAL, MOORISH and other Queen 
Anne rooms. 


ks. Griffing Iron Company, 


673 Communipaw Ave., Jersey City, N. J. 


NILES BOILER WORKS, 


MANUFACTURERS 


STEAM BOLE EsS, 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, etc. 
Corpespondence solicited. 
REEVES BROS., Props., 


NILES, Trumbull 





Ov, oO. 


-and stops with the = 


J.M. Allen, P res. 





Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - ‘“* $5.00 up. 
High Lifting Injectors, = ‘‘ $6.00 up. 
Shafting, Hangers,- - ‘“* $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, 0. 





THe ~ Hartow” 
Positive Feed Lubricators. 


For Marine and Stationary Engines, 
Steam Pumps, Electrical and 
other Machinery. 
MAXIMUM ECONOMY IN OIL. 
MARKED ECONOMY IN FUEL. 

Not dependent et or 
operated by Steam 
Pressure, Fmd 

tion or Gravity. 
Not affected by chan- 
ges of temperature, 


BEING ope operated by 
some moving por- 
tron of the engine or 
machine to be lubri- 
cated, the ‘Harlow 
Lubricator’ starts 4 









engine or machine 
being lubricated, without requiring the slightest atten. 
tion from the engineer or operator, always delivering the 
oil in any amount from a drop to a constant stream, 

The cup can be filled at any moment while the engine 
or machine being lubricated, is in operation, without 
causing any leakage either of oil or steam. 


Harlow Lubricator Mfg. Co, 8°STON: Mass. 





Wm. B. Franklin. V. Pre 


J. B. Pierce, Sec’y. 





GEO. P. BURWELL, Gen. Agent. 


246 Superior St., 
CLEVELAND, O. 
C. A. BURWELL, 


v Chief Inspector. 





eng ee 


PL PTT weer 


i ieee 


tH 


ae oF si 


‘Te 











RON TRADE Review 


T 











A JOURNAL OF THE IRON, STEEL, MANUFACTURING AND TRANSPORTATION INTERESTS OF THE CENTRAL WEST. 








VOLUME XXII. 


CLEVELAND. O., FEBRUARY 7, 1889. 


NUMBER 6. 








THE “LANCASTER” ROCK BREAKERS AND by the hand wheel and cam device shown in Type 1. 


ORE CRUSHERS. 





These novel machines are designed to fill the most 
exacting requirements for rapid action and yielding a 
uniform product. They have fewer parts and simpler 
adjustments than any other Rock Breakers and Crushers 
heretofore extant. They are specially adapted for 
crushing all kinds of rock, ore, slag, corundum, cement, 
flint, trap, road metal, gannister, quartz, pyrites, emery 
stone, coprolites, etc. The “Lancaster” Crushers are 
instantly adjusted to produce any required size or fine- 
ness of uniform product and this can be instantly done 
by any unskilled hand. 

There are two distinct means of adjustment, which 
are illustrated herewith 
and known as Types 
No. 1 and 2. In all 
other features and quali- 
fications they exactly 
resemble each other. 
The prices differ some- 
what but both types of 
machines are warranted 
to be perfect in every 
respect. Comparative 
tests with other makers’ 
machines are invited. 

To break the stoneor =4% 
ore the revolving cam 


R has two rises and Lancaster’s_ Paten 








Hanp-Powrr Rock 
i BreakkeR AND Org Crusuer.—This type of ma- 
gives a sharp hammer- chine is admirably adap‘ed for crushing stone for 
roads, garden walks. public parks, etc. It will 


By substituting interchangeable Toggles H and X and 
varying the lengths of said Toggles, similar results are 
attained. Iron falling into either Type 1 or 2 machine, 
the Toggle H breaks, thus preventing any damage to 
the machine. 

The whole forward movement of the jaw in both 
types of machines is completed by, at most, one-fourth 
the revolution of the cam, so that the quick and power- 
ful motion of the jaw resembles a knapping or hammer- 
like blow, and such cannot be got by any Rock Breaker 
worked from either an eccentric or crank shaft. 

Either machine need only to run at half the speed of 


maker’s type of Breaker and Crusher of corresponding 
capacity. 

Cheaper. Fewer working parts. Smaller amount of 
friction. Less power to drive, and more durable. Per- 
fect lubrication. Simplicity of adjustments. Protec- 
tion of all working parts from grit. 

AMERICAN INSTITUTE Farr, 
Sept. 28th to Dec. 3d, 1887. 

The “Lancaster’ Rock Breakers and Ore Crushers, 
Mechanical Coal Wedgers, Coal Drills, Grapples, Pal- 
verizers, etc., were at the above exhibition and shown 
in full operation. 





These Rock Breakers are also on permanent exhi- 


any other maker’s Rock Breaker to do the same amount | bition and being operated for customers’ inspection by 




















_of work, or if run at the same speed, will do nearly | the New York Metallurgical Works, 104 and 106 Wash- 


ington street, New 
York City, and at 1218 
and 1220 South Eighth 
street, Philadelphia, Pa. 

Bulk samples of the 
most refractory and dif- 
ficult rocks, slag, gannis- 
ter, and ores are earn- 
estly invited by us for 
public tests, in competi- 
tion with the Blake- 
Gates, Dodge, Brennan, 
Krom, Blake-Marsden, 





Buchanan, and ail other 









| J.K.LANCASTER, 7 
Patentee. ; 





{ TYPE No.1 
ELEVATION 





like and knapping aC- orysh'the hardest ores, phosphates, flints, eme y, 
tion impossible to get fossils, trap, slag and cement to any size, 





TYPE N21. 


by an eccentric. Uniform product is insured by the 
vibrating jaw D, having a throw in direct proportion to 
the size of product required. This is effected by the roll- 
ing surfaces u. u.u. u. altering contact when the throat of 
the machine is adjusted by the hand wheel E, which 
operates the eccentric J. The movement of the jaw D is 
downward as well as forward, towards the fixed jaw B. 
This gives a two-fold benefit in that it slightly rotates the 
rock simultaneously with crushing it, thus giving the re- 
duciog action of a pair of rolls. The rolling movemeat 
being downward feeds the hardest mineral through the 
machine in a most rapid and effectual manner. 

Type 2 Rock Breaker resembles Type 1 shown above 
in all its features excepting the means of adjustment. 
In the above type of Crusher, liner plates W are placed 
behind the movable jaw plates B, instead of adjusting 





< ry, 





rock breaking machines. 
Expert inspection and 
the most crucial tests 
and experiments urgent- 
ly requested upon each 





twice the amount of work in corresponding time. Con- 
veyors, elevators and rotary screens may be readily 
fitted, and either types of the Crushers may also be 
made portable, or in sections if desired. Extra Toggle 
H and and liner plates W are furnished with new 
machines free of cost. 

The “Lancaster” Rock Breaker and Crushing Ma- 
chines will successfully break and crush the hardest 
and most refractory substances as well also as softer 
minerals, and may be operated by hand, horse, 
gear, steam, water, windmill, or other available 
power. 

The novel action of the jaws of these new Crushers 
produces equal quantity of output, of any uniform size, 
by one-half the usual power, and their respective 
weights are only about one-third that of any other 





LONGITUDINAL SECTION. 


respective machine, and these results compared with ours. 

The “Lancaster’ Rock Breakers need only to be 
tested upon every description of material to prove their 
entire superiority over all other Rock Breakers and Ore 
| Gonder extant. The prices are extremely moderate 
and the two distinct types of machines cover the whole 
field of uses in the most economical'and efficient manner. 
COPIES OF RECENT TESTIMONIALS ON JAMES H. LANCAS- 

TER’S PATENT ROCK BREAKERS AND ORE 
CRUSHERS. 

The Cyclone Pulverizer Company, of the United 
Statesof America, (offices: 149 Broadway and 83} Lib- 
erty street, works at Philadelphia, Pa.), Erastus Wiman, 
President, write as follows, under date of New York 
Feb. 16, 1888 : 

Dear Sir :—In reply to your inquiry we beg to state 


~— 
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that your Rock Breaker and Ore Crusher has for the 
past few months been in constant operation in our 
works, Nos. 1218 and 1220 South Eighth street, Phila- 
delphia, Pa., and has given us the best possible satisfac- 
tion. 

We have had occasion to crush all kinds of the most 
refractory substances preparatory to passing same 
through our “Cyclone Pulverizers,” but we have yet to 
find anything that it will fail to crush in the most rapid 
and efficient manner. 

The machine has been in use here in the presence of 
experts and they have all pronounced the “Lancaster” 
crusher as being the best in the market. 

We can fully testify that your machine is all that you 
claim for it. Yours very truly, 

TueE CycLonE PuLveERizeER, Co., U.S. A., 
Jno. McDovuGAaLt, 
General Manager. 


Waring’s Centrifuga] Pulverators. 
Sole Makers of the Empire City Mill. 


J. B. Warine & Sons, ] 
Mining Machinery Specialties, | 


106 and 108 Liberty street. 
New York, Feb. 17, 1888. 

Mr. James H. Lancaster, 187 Broadway, New York. 

Dear Sir:—I have carefully examined your 
unique Rock Breaker and have witnessed its 
remarkable work. 

I am convinced that the principle of its con- 
struction is not only correct, but a distinct 
advance on that of the Blake pattern. Count 


me among the many who have seen and 
believe in it. 


Yours truly, J.B. WARING. 


machines produce excellent results, in giving the vibrat- 
ing jaw a correct and powerful stroke by an upward and 
downward movement instead of an entirely backward 
and forward movement. 

This avoids the necessity of widening the opening at 
its throat and consequently produces any desired size or 
fineness of uniform product. Two distinct types of 
machines are made, viz.: one that is adjustable while 
running (Type 1) by means of a hand wheel, and 
another (Type 2) that requires liners to vary the size of 
product. This latter and modified type (2) of the 
“ Lancaster”? Rock Breaker and Ore Crusher is designed 
for use where gradual and continually altered adjust- 
ments are unnecessrry, and but few and distinct grades 
of product desired. The novel and advantageous jaw 
movement, productive of the sharp hammer-like knap- 
ping action, and also the parallel downward and slightly 
forward throw of the jaw in the adjustable machine 
(Type 1) are retained. This modified machine is fur- 
nished with a jaw movement and throat opening suited 
to the varied requirements of the purchaser. 

Liners W, give the throat T, an additional and vari- 
able adjustment of three-quarters of an inch. This 
alone covers the range of adjustment obtainable ‘in Tthe 





best machines of the “ Blake”’ and other types, but the 








New York METALLURGICAL WoRKs, 





E. N. Rrorre, Manager, 
104 and 106 Washington street. 
New York, Feb. 18, 1888. 


Mr. James H. Lancaster. 
Dear Sir :—We have one of yourjcrushers . 
in use at our works. Any kind of material is 





Pee Ss 


fed to it without question, and it has always given 
satisfaction. P 

It crushes finer than the ordinary jaw crushers. It 
jars less than other jaw crushers, owing to its having 
two pulsations per revolution. Finally, it takes less 
power than the ordinary jaw crushers for the same 
amount and kind of work. 

It is built most perfectly, never have we seen such an 
extravagance of good workmanship, iron and steel in 
any other crusher. Very respectfully, 

THE N. Y. METALLURGICAL WorRKS. 
E. N. Rrorre, Manager. 
From the Engineering and Mining Journal, New York, 

May 14, 1887. 

In order to crush rock and ore to a uniform size suc- 
cessfully, it is necessary that the opening at throat of 
the machine caused by the stroke of the vibrating jaw, 
shall not greatly vary. The reason for this is that any 
great backward or forward movement of the jaw, will 
allow various sized pieces to drop through while the 
jaw recedes. On the other hand, too little vibration 
will reduce both the efficiency of the machine and quan- 
tity of its product. 

The “Lancaster” Rock Breaker and Ore Crushing 





i vor Ps * ” 
6 
J.H. LANCASTER, 
Patentee. 


pe No.2. | 














{ TYPE No.2 
SIDE 





ELEVATION 















ing and Ore Crushing machines. Correspondence and 
visits cordialiy invited from all interested in mining, 
road making, coal operating, railroad and mining sup- 
plies, and the public generally. 

For catalogues, testimonials, prices, agencies, foreign 
licenses, etc., and also of the “ Lancaster” hydraulic 
coal wedgers, mechanical coal wedgers, power and hand 
coal drills, grapples, pulverizers, concentrators, pulver- 
ators, amalgamators, stamp mills, steam engines, horse- 
powers, elevators, screens, coke crushers, etc., apply to 
the patentee and sole manufacturer, James H. Lancaster, 
187 Broadway, New York. 

Important to Carriage Hardware Men. 

On the first day of the January term of the Cuyahoga 
Common Pleas Coart, the suit of Isaac N. Topliff, of 
Cleveland, against Messrs. Topliff & Ely, of Elyria, O., 





| in which $100,500 was demanded for royalties on tubular 


bow sockets, was placed on trial in court room No. 4. 
In the action I. N. Topliff claims that he obtained a 
patent on a tubular steel bow socket for carriages and 
buggies which he gave the defendants permission to 
manufacture for five years, from December 27, 1870, 
they paying him a royalty of 15 percent. Some years 
later Mr, Topliff secured an improvement on his original 
invention and in 1875 Mr. John A. Topliff, 
one of ihe defendants, also obtained a patent 
on another improvement. Later I. N. Topliff 
removed to Cleveland and began to manufact- 
ure bow sockets. Mr. Topliff, of Elyria, sued 
him in the United States Court; in 1882, for 
an infringement. The case went to the 
Supreme Court and was decided in favor of 
the defendent, Mr. Isaac N. Topliff, who soon 
after began a suit against the Elyria manufac- 
turers, claiming $100,500 as royalty. Judge 
Sanders rendered a decision in this case, 
February 4, which was in favor of the plaintiff, 
Isaac N. Topliff. The total royalty which is 
involved in the action is $75,000. Mr. Top- 
liff, the plaintiff, is now in London on his 





LONGITUDINAL SECTION 


“ Lancaster” crushers differ from such by their yield- 


ing increased and uniform product. In case of any 
necessity arising for a change in size of product greater 
than }-inch, the cam R, may be exchanged for another, 
thus giving the jaw a stroke suited to the different 
required sizes of product. A notable gain in simplicity 
and solidity is effected by using the cheek plates V, V, 
to wedge the jaw plate B, firmly together with the cheek 
plates. To withdraw them a bar is inserted in the hole 
shown in cut, near V. 

In case liners W, are used behind the jaw B the 
cheek plates are not driven so far down. This arrange- 
ment dispenses with all bolts and screws, and is adopted 
on all types of the “ Lancaster’? Rock Breakers and Ore 
Crushers. 

These Rock Breakers and Ore Crushers may be 
worked either by hand, horse, gear, steam, water or 
other power and may be mounted on wheels aud also 
fitted with rotary screens, elevators and conveyors. The 
weight of the “Lancaster” Rock Breakers and Ore 
Crushing machines is only about one-third, and the 
required power reduced fully one-half that needed for a 
corresponding output by a ‘‘ Blake” or any other of the 
most improved types of hitherto Standard Rock Break- 








way to Egypt and the East. 





The Greatest of Dynamos. 

The two largest dynamos in the world for the genera- 
tion of electricity have just been placed in the new plant 
of the Edison Electric Light Company, on Sansom street 
above Ninth. In addition to being the largest, they are 
also the most powerful machines of their kind ever con- 
structed. Each is capable of carrying 3,000 lights at one 
time, and they will ordivarily carry about 2,500 lights 
each. The dynamos are perfect monstrosities, and 
weigh eighteen tons or 36,000 pounds apiece. They 
stand ten feet high, and are about six feet in breadth. 

The composition of each is mainly copper, which is 
the best conductor of electricity. The armature alone 
weighs 5,000 pounds, and can make 440 revolutions per 
minute, a perfect prodigy in machine work, all things 
considered. Leading from the gigantic dynamos are 
bars of copper or heavy wires one inch in diameter, 
while the switch which turns the current oft and on, 
looks like the reverse lever of a locomotive. The belt 
which will drive the mastodonic dynamos is 20 inches 
wide and travels at the marvelous rate of one mile per 
rminute.—[ Philadelphia Record. 
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CORRUGATED BOILER FURNACES, 
visit cca 
BY A. P. TRAUTWEIN. 
Reprinted frcm the Stevens Indicator, January, 1889. 

The introduction of the compound engine, in its various 
forms, in modern marine practice, was the natural result 
of the demand for higher speeds, greater fuel economy 
and less weight of machinery for increased power, which 
was developed by the rapid growth and the stringent 
requirements of ocean navigation. In order to realize 
the best results in steam economy to be secured by the 
increased ratio of expansion which the compound engine 
is able to give, and in order to obtain a maximum of 
power fora minimum of weight, the steam pressures 
were rapidly increased from the maximum of 30 and 40 
pounds 20 years ago, until to-day the best practice in 
connection with triple and quadruple expansion engines 
demands pressures of from 160 to 180 pounds per 
square inch; and the tendency toward still larger 
pressures:in the near future seems well defined even at 
this day. 

The rapid increase in the steam pressure called for 
radical changes in the design and construction of the 
marine boiler. The older forms of the flue and tube 
boiler, with internally fired furnaces, of which the 
“Redfield,” ‘‘Martin,”’ “return-flue,” “drop return-flue,’’ 
“Jobster-back,’’ and others were but a few of many 
types, have completely gone out of use, except for 
moderate pressures, because in all of these the presence 
of flat surfaces’ in furnaces, water legs, back-connec- 
tions, etc., which required stay-bolts, braces aud other 
means of support, made pressures much in excess of 
those current at the time practically impossible. 

This led tothe development for marine purposes of 
the “Scotch” boiler, so called from the fact that it was 
first extensively introduced for that service by the 
ship-builders on the Clyde; it is now used to the 
exclusion of almost all others in advanced marine con- 
struction. In its most usual form it may be said to be 
an internally fired boiler with return tubes ; it consists, 
essentially, of a strong circular or elliptical shell, con- 
taining one or more cylindrical furnaces, which join the 
back-connection, and through it deliver the products of 
combustion by means of a series of return tubes into the 
breeching or smoke-connection in front of the boiler. 
In this form, therefore, the furnace is completely sur- 
rounded by water, and is subjected to an external 
pressure tending to collapse it. In order to resist this 
tendency, which can only partially be met by an in- 
creased thickness of the metal, it became customary, 
when the pressures were largely increased, and the 
boilers and the furnaces were made of greater diameter, 
to re-inforce, in various ways, the furnace as being the 
weakest part; the flat surfaces of the heads and back- 
connection being braced in the usual manner. 

The means first adopted were those which had been 
found expedient in the case of internally fired boilers, 
like those of the Cornish and Lancashire type. Instead 
of making the furnaces in coutinuous lengths by lapping 
and riveting the several sections of which they are 
composed, they were joined together by means of a 
welded tee-iron ring, care being taken to keep its flange 
as thin as possible, while the web is heavy, so as to 
reduce as far as possible the thickness of the metal at 
the joint and prevent its liability to overheating. 

Inasmuch as the length of the flue as well asits diam- 
eter tends to increase the opportunity forcollapse, these 
stiffening rings were of material assistance, because they 
virtually divided the furnace into a number of short 
sections. In order to avoid the rigidity of this mode of 
jointing, the “Bowling” hoop or ring was substituted, 
its channel-shaped section yiving the furnace a certain 
amount of flexibility. Another means of strengthening 
consisted in fitting the furnace with a series of welded 
hoops of tee or angle iron, somewhat larger in diameter 
than the furnace itself, and riveted to it every six or 
eight inches, the distance between the shell and rings 
being maintained by means of ferrules or thimbles ; this 
allowed a free circulation of the water, and prevented 
overheating at these points. The most efficient of all 
devices for this purpose, however, is the “Adamson,” or 
flanged joint which came into very general use ; in this, 
the ends of the several sections are flanged outward and 
the consecutive sections are riveted together with a 
welded calking ring between them; this joint serves 
the double purpose of securing the requisite stiffaess, 
while it removes one objectionable feature of the other 
devices in that it places both the rivet heads and the 
plate edges away from the intense heat of the fire, and 
surrounds them with water. The use of rivets in the 
longitudinal and circumferential seams, was always found 





to be objectionable owing to their tendency to leak 
and burn out; for this reason it became customary to 
place the longitudinal seam below the grate-bars. 
Although means were subsequently found for welding 
the longitudinal seam, it was generally agreed that the 
safe working limit of this form of furnace has practi- 
cally been reached, when steam pressures had risen to 
100 pounds per sauare inch. 

All of the objectionable features of these earlier con- 
structions are removed by the use of corrugated furnaces. 
In these a number of circumferential grooves are rolled 
in a direction at right angles to the axis of the furnace, 
six-inch pitch center, and one and one-half inches deep, 
the steel plate being first rolled into a cylinder and 
welded. At the present time it is possible to obtain 
plates of sufficient size to produce, by this mode of con- 
struction, furnaces up to ten feet in length, (when the 
diameter does not exceed three feet,) and without any 
riveted seams. The introduction of these corrugations 
calls into play the principle of the arch in both the cir- 
cumferential and the longitudinal direction ; it permits of 
the use of pressures not attainable with plain cylindrical 
furnaces, no matter how reinforced. It is safe to say 
that the limit to the safe working pressure of such a fur- 
nace will not be reached for many years to come, even at 
the present rapid rate of progress in marine engineering. 
These corrugations permit of the use of thinner plates 
than would be practicable jn any other form of furnace; 
this prevents all liability to overheating, and materially 
increases the rapidity with which steam is formed when 
the boiler is first being fired. The thinner plate itself 
does not, of course, perceptibly affect the steaming capa- 
city after the boiler has reached its normal condition ; 
but the fact that the surface is corrugated, materially 
increases its efficiency for the transfer of heat. * * 

The great strength of the corrugated furnace was 
demonstrated in a test made November 24, 1882, at the 
Leeds Forge Company’s Works, in the presence of 
representatives of the British Admiralty, the Board of 
Trade, of Lloyd’s Registry, and others interested in 
marine engineering. The flue tested had a mean 
diameter of 2 feet 11} inches, and a thickness of .521 
inch, and was 6 feet 9 inches long. The steel had a ten- 
sile strength of 51,000 pounds per square inch, and a 
elongation, in ten inches, of 25 percent. * * * * 


It can safely be asserted that a corrugated furnace has 
between four and five times the ability to resist collaps- 
ing strains as a p!ain cylindrical furnace of the same 
dimensions, reinforced by any of the approved methods. 

In the manufacture of these furnaces, steel of the very 
best quality only can be used, inasmuch as the processes 
of welding and corrugating subject the materia] to the 
most severe tests. The specifications of the United 
States Government for the cruisers and gunboats now 
under construction call for a tensile strength of not less 
than 50,000 pounds, nor more than 55,000 pounds, 
with an elastic limit of not less than 34,000 
pounds per square inch; the elongation in eight 
inches must be not less than 29 per cent. in pieces cut in 
the direction of the rolls, and not less than 21 per cent. 
in pieces cut in transversely ; the reduction of areato be 
50 per cent. at the point of rupture; the material must 
withstand the usual cold bending and quenching tests. 
The specifications for the furnaces of the merchant mar- 
ine are not nearly so severe as the above, which are 
known by all steel makers to be very difficult to comply 
with. A tensile strength of not more than 66,000 
pounds, nor less than 58,000 pounds per square inch, 
and an elongation in eight inches of 20 per cent., with a 
reduction of area of 45 per cent. at the point of rupture, 
are deemed quite sufficient. 

The use of corrugated surfaces in furnaces both of 
cylindrical and rectangular construction was suggested 
many years ago, both in France and in this country. In 
1859 Richard Montgomery patented a number of such 
designs for corrugated furnaces and methods of manu- 
facturing them ; but in all of them he confined himself 
to first corrugating a plain sheet, then rolling or working 
itup into the desired shape and riveting the seams, 
This mode of construction would never, for obvious 
reasons, give a serviceable furnace, and hence his in- 
ventions were never practically used. It remained for 
Sam:on Fox, of Leeds, England, and the Leeds Forge 
Company, to produce the first corrugated furnaces, 
welded in the longitudinal seam, with corrugations of 
sufficient depth, and the furnaces of such diameter, 
length and thickness, as to meet all of the requirements 
of modern marine practice. Their manufacture was 
begun in 1878 and has been vigorously prosecuted until 
the furnace has been adopted almost exclusively in the 





more than fifteen thousand such furnaces have thus far 
been made by the Leeds Forge Company and its 
licensees on the Continent, Schultz, Knaudt & Co., at 
Essen. 

Their exclusive manufacture, in this country, is car- 
ried on by the Continental Iron Works of Greenpoint, 
Brooklyn, N. Y., which operates under the patents of 
Mr. Fox, but which employs several improved and 
patented processes of its own for welding and corrugat- 
ing them. This company has supplied all of the 
furnaces for the new Government cruisers “Baltimore,” 
“Newark,” ‘Philadelphia,’ and “San Francisco;’’ for 
the gun-boats “Benuington,” “Concord,” “Petrel” and 
“Yorktown;” for the Sound and Hudson River steamers 
“Connecticut,” “Newburgh,” “Homer Ramsdell,” and 
“Monmouth;” for the Pacific Mail steamers “City of 
Peking,” “City of Sidney,” and “City of New York;’’ 
for the Oregon Steam Navigation Company, steamers 
“Walla Walla” and “George W. Elder;’’ for the steam- 
ers “Santa Rosa,” “State of California,’ and ‘‘Queen of 
the Pacific,” of the Pacific Coast Navigation Company ; 
for the new Morgan Line steamer “Ei Mar,’’ the Clyde 
Line steamer “Iroguois,’’ and many others. 

Corrugated furnaces will doubtless be extensively 
applied hereafter, when their decided merits are better 
known, to stationary boilers. The new horizontal 
tubular boilers at the Minneapolis Water Works, de- 
signed by Mr. E. D. Leavitt, Jr., the boilers for the 
Carnegie Library, at Allegheny, designed by Mr. G. C. 
Hawkins, and others have been fitted with them. In 
these cases the furnaces were longer than is usual in 
marine boiler work, and longer in fact than it is possible 
to make them with one sheet. Instead of riveting two 
sections together, in all these instances the joint was 
made by welding. 

One of the characteristic features of the new locomo-— 
tive designed by Mr. George S. Strong, which comes in 
for so much attention to-day, is the use of one or more 
corrugated furnaces connecting with a combustion 
chamber also corrugated. This construction avoids the 
use of stay-bolts and braces in the most vulnerable part 
of the locomotive boiler, and permits of the use of 
higher pressures than can be carried with safety in the 
customary form. 
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The Wheatland Mill’s Machinery. 

The Wheatland mill, which has been fitted up for the 
manufacture of pipe iron, is being given a thorough test. 
The plant is supplied throughout with hydraulic mach- 
inery, the invention of Mr. Mattocks, of Pittsburgh. 
The new method of rolling iron is a most peculiar one, 
and interesting to a high degree. It consists of a table, 
or a series of tables, controlled by levers, and easily ele- 
vated, lowered or given a side motion. The iron to be 
rolled is taken from a furnace, placed on the bed and 
started toward the rolls. By the mere touch of a lever 
the bed rises to the top series of rolls and the iron is 
passed through. Another twist of the lever and the bed 
is lowered to the bottom rolls, or given a side motion, as 
required. The cumbersome mass seems to obey with al- 
most human intelligence, the guidance of the hand work- 
ing the lever, and the whole operation is automatic. 
The mechanism is marvelous, and is the only machinery 
of the kind in the world at present, it is said. Mr. Mat- 
tocks has builthydraulic engines, etc., but not exactly 
like that in use in Wheatland. There is a great saving 
in labor in the use of the new improvement, and it is 
likely to be adopted generally wherever heavy iron is 
handled. The mill, if it runs steadily, will employ from 
200 to 250 men.—[ Youngstown (O.) Telegram. 

Duty on Steel Rail Ends. 

The question as to the rate of duty on cross ends of 
Bessemer steel rails was involved in the case of Robert- 
son, Collector, vs. Perkins, decided by the United States 
Supreme Court. The collector assessed a duty of 45 
per cent on an importation of such ends under the 
tariff provision for steel not specifically enumerated or 
provided for, while the importer claimed that the cross 
ends were dutiable at 20 per cent as “unwrought metal.” 
The trial court gave judgment for the importer, on the 
ground that the cross ends were a mere excess of mate- 
rial left over after making of steel rails, and that as they 
were not fit for use in their present form they were not 
properly dutiable as “unwrought metal.” The Supreme 
Court reversed this decision and sustained the action of 
the collector, holding that Beesemer steel rail cross ends 
are none the less steel because they are an excess of 
material and not fit for use without being remelted or 
reheated, and that therefore they are dutiable as “steel 








English naval and merchant marine; it is said that | not specially enumerated.” 











6 





IRON TRADE REVIEW. 











Jrow TRADE Review 


JOURNAL OF THE 
Ikon AND Street INDUSTRY, THE MACHINERY TRADE 
AND KINDRED INTERESTS. 
1S PUBLISHED EVERY THURSDAY BY THE 
CLEVELAND PRINTING AND PUBLISHING CO: 
Corner St. Clair and Wood Streets, Cleveland, O. 


W. M. Day, Pres’t. F. J. Srarat, Sec’y & Treas 
A. Wintempere, Sup’t. 








W. M. Day, Editor. 
Fetry RosenserG, Assoc‘ate Editor. 
E. C. Pecuiy, M. E., Special Contributor. 
R. S. Evans, Spe.ia' Western Representative. 


articles written by Mr. Pechin will be signed with his initial, 
ad only for articles so signed will he be responsible. 





InpusTRIAL Items always welcome. 

ComMUNIOATIONS from practical men cordially solicited. 

In Writrno to our advertisers, please state that you saw thei 
advertisement in this journal. 





TERMS: (strictly in advance) : 


One year. 
Six months....... 
Three months.. 

Advertising Rates Furnished on : Application. 

















ENTERED AT THE POST OFFICE AT CLEVELAND, O., AS SECO? D CLASS 
MATTER. 








sewabhennrneins O., chennenutaiih 7. 1889. 








SOUTHERN STEEL AT $16.90 PER TON. 
The Baltimore Manufacturers’ Record prints a letter 
from Mr. Goldsmith Bernard West showing that basic 
open-hearth steel can be turned out in Alabama at a cost 
of $16.90 per ton. Mr. West’s statement is based on the 
following estimate made by an expert : 
COST OF CONVERSION. 


Price 

Price per 

per gross 

gross ton 

ton. -———Amount used—— steel 
Pecqomangancse... «-eeeee- $60.00 0.5 p. c. 11.21 ths. $ .30 
sea cnc cecitendealiise 1.50 OO = Ths... 67 
peepee... .. 30.00 oS Wt... 1.07 
1.00 7 p.c« 157 Ibs. 07 
Refractories brick, relay. s ‘and. bs Sicgedseodceeina picsp saecapshouietbenssos 60 


olds.. 





Wages and salaries... is 
Interest of plant. 6 per cent. ou $50,000—$3,000.............. cesses 





Lake Superior country in 1888. By districts the ship- 
ments were as follows: 





Gross Tons. 
Marquette range.. eee 1,921,525 
NR a: 2 O25 <s cnt cakinendcatvibenbeeditgeluainmeaie 1,424,762 
enn os cussconeseseccsenmlepehetentseaacenneqneieis 1,16 5.039 
WORUINNEE sekssiensntiedininc runtpepettneneendunbieiessinas > LED 
Fs sa ventictastinttlintacnancistivsstaidiabediens. ssovurinebsaldl 5,023,279 


The largest producers were the Minnesota Iron Com- 
pany’s mines (Vermilion district), 457,341 tons, and the 
Norrie (Gogebic district), 412,196 tons. 

The total output of all the mines since the discovery 
of iron ore in the Lake Superior country is 40,811,861 
tons, of which the Marquette range has shipped 27,- 
130,419; Menominee, 8,594,037; Gogebic, 3,586,876 ; 
Vermilion, 1,498,209 tons. The Lake Superior mine at 
Ishpeming is credited witb the largest product, 4,435,- 
356, and the Cleveland, also at Ishpeming, next with 
3,889,150. 


REFERRING to the statement, in these columns, that 
Dunn ore was mined, last season, at 30 cents a ton, and 
that the mine paid its owners about 50 per cent., the 
Escanaba Jron Port produces figures of its own to show 
that the profits were but 20 per cent. We are in no 
position to figure with the Jron Port, and have no dis- 
position to quarrel with our Escanaba contemporary, 
but we are compelled to re-assert our statement with the 
additional remark that the information came from an 
entirely trustworthy source—directly from headquar- 
ters. The Jron Port's insinuations that our statement 
was intended to bear the ore market is childishly fool- 
ish, and unworthy of notice. The Iron TRADE REVIEW 
intends neither to bull nor bear the market, reporting 
the facts as it finds them. 














“Text it not in the camps of the Free Traders, but it 
appears from our English exchanges, just at hand, that 
there is every reason to believe that the efforts being 
made in England to resuscitate the International Rail 
Syndicate will be successful. The Austro-Hungarian 
Iron Trust, it may be mentioned in this connection, has 
recently been dissolved by reason of the withdrawal of 
the Austrian manufacturers. These facts cannot, of 
course, shake the average Free Trader’s belief that 
trusts are the legitimate outgrowth of a protective policy, 
but they are significant, nevertheless. 





A STRIKING feature of the current issue of J’he Office 


$5.81 | (66 Duane street, New York) is an article entitled “The 


COST OF MATERIAL. 


Fist iron.. iieanmmeaial 








Cost of conversion 
ERE GE WOON UE badescescecmcse ace sicacnensheonspannensones 
BOgalty ..ccccccscssosesssesocccervese Silene 'cwaked es vidveieana nhsdabeanig teh 'tovtteieaen 
Total cost... cusededaach’uectenphanstsacs eons .-. $16 90 
These ation: are ibaa, 4 even if sails on oa 
rather than actual results. Of course it is not attempted 
to be shown what the South has done in the way of stee)- 
making, but what some persons, who have studied the 
Such results may still be a 





question, think she can do. 
long way in the future, but the estimate is interesting 
for all that. 


ENGINEERING PROGRESS. 

That Cl-veland has good right to the title of “the 
Viaduct City,” will be evident from a study of the fol- 
lowing figures showing the comparative dimensions of 
her two largest structures : 





Sunerior. Central. 
Total length proper.. . 2,482 feet 3,93! feet 
‘Total length. including “approaches... 3,211 feet 5,229 feet 
Width of roadway... ; 42 feet 40 feet 
Flevation above river... 68 feet 101 feet 
Total with pivot span . 46 feet 56 feet 
Cost, exclusive of right ‘of way ... $1,60,000 $675,574 
Time Of COnStructiOn.........sccccccercscses serene 4yrs.4m. 2 yrs.7}4m. 


Both structures span the Cuyahoga Valley. The 
Superior Viaduct was built ten years or so ago; the 
Central has just been completed. That a structure 
2,482 feet long then cost $1,600,000 and was over four 
years in building, while the more recent one, though 
3,931 feet loag, cost only $675,574 and was completed in 
a litile over half the time, is a significant comment on 
the progress and enterprise of modern engineering. 








THE IRON ORE OUTPUT. 
We have below, in the Marquette Mining Journal, 
the full official figures of the iron ore output of the 





Revolution in the Tin-Piate Trade.” It is a study of 
modern business methods, and traces the successive steps 


05 | occurring in the tin-plate trade, which have taken it 
i9 | from a position of almost chaotic uncertainty, where it 
| was a few years ago, to the high plain of excellent ser- 


vice to all concerned and the best possible materials. 
The article is particularly apropos in view of the discus- 
sion of the tariff question which is current at the pres- 
ent time. The article traces the successive changes in 
the trade, which have resul.ed in what are known at 
present as “ guaranteed plates,” and tells the story in a 
way to be interesting to business men in general. 


THE stove manufacturers of the United States, through 
a committee appointed by the president of their national 
association, have taken a step in the matter of account- 
ing which is, perhaps, without a parallel in the annals of 
American industrial enterprise. The step referred to 
looks to securing uniformity in cost calculations through- 
cut all the different establishments. The committee 
appointed have drawn up a {formula for cost estimates— 
in other words, established a basis for cost accounts, 
which the manufacturers are now considering. In the 
current issue of The Office (66 Duane street, New York) 
the report of the committee is published in full. 








Colored illustrations w.ll shortly appear in each num- 
ber of the Cosmopolitan (New York). These will be pro- 
duced by a variety of novel methods, such as are em- 
ployed in no other American magazine. This 
original departure will be both artistically and popularly 
developed, to enhance the pictorial interest of this mag- 
azine. This magazine continues to maintain its high 
character with each succeeding number. It is a marvel 
of cheapness and excellence. 


AMONG other interesting features, the current issue of 
Light, Heat and Power (Philadelphia) contains tour pho- 
tographic plates (separate sheets), illustrating the recent 
gas holder explosions at the works of the Citizens’ Gas 
Light Company, Brooklyn, N. Y. Light, Heat and 
Power is making a “strike’’ in its chosen specialty. 








FULLY ON ITS FERT. 


Oar 

MR. HULL’S PIG IRON WARRANT SYSTEM. 

The Capital, now $2,000,000, All Subscribed—De- 
tails of the Organization—Some Criticisms. 


Comments on the scheme recently organized by Mr. 
Geo. H. Hull, of Louisville, Ky., to introduce the 
British pig iron warrant system into the United States, 
as set forth by Mr. Hull’s dispatch to the Iron TRADE 
REVIEW, giving the first authentic statement as to the 
nature and scope of the movement, are beginning to 
come in. The American Manufacturer, of Pittsburgh, 
says: 

Mr. George H. Hull, iron commission merchant, of 
Louisville, Ky., has originated a scheme to form a com- 
bination between the manufacturers of pig iron. 
According to Mr. Hull himself, the American Pig Iron 
Storage Warrant Company is organized under the gen- 
eral manufacturing laws, with a capital of one million, 
five hundred thousand dollars, and possesses none of the 
features of a pool or trust. It is organized to develop 
and secure improved methods and economies in the pro- 
duction, storage, transportation, distribution, handling 
and sale of pig iron. Its operations are not confined to 
apy one section of the country. It is similarin its plans 
and features to the storage warrant system of Great 
Britain, which has been in successful operation there for 
many years. ‘This company went into operation in 
November last, and has already found connection with 
many of the largest furnaces in the United States. It 
will be interesting to watch the outcome of this attempt 
to establish the British warrant system in the United 
States. 

Mr. Hull has issued a little pamplet, entitled “Reasons 
for the Establishment of a National Pig Iron Stock 
Company,” in which he sets forth the advantage of a 
sturrge system. Calling attention to the violent fluctua- 
tions in the price of pig iron in the past, Mr. Hull says 
that “‘ the only safe and practical remedy is in the car- 
riage of large stocks of pig iron, probably equal to the 
production of one or two years. Last year the United 
States produced 6,417,148 gross tons of pig iron, and 
imported 1,997,241 tons of iron and steel. The stock of 
pig iron on hand December 31, 1887, was 338,132 tons, less 
than three weeks’ production, and but a trifle over two 
weeks’ consumption ; which is about the normal condi- 
tion of affairs. These great fluctuations in price must 
continue as long as such small stocks of pig iron are 
held. Small stocks will be held until some comprehen- 
sive system is inaugurated that will transfer the final 
carriage of pig iron by certificates or warrants to finan- 
cial centres ; and at the same time leave the actual stock 
at the point of production, where it can be stored at a 
nominal cost, and at the same time where it can be trans- 
ported, when needed, to any of the markets naturally 
tributary to that district.” 

x 

The Engineering and Mining Journal (New York) has 
this to say : 

The Scotch warrants which represent pig iron stored 
in Connel’s Stores in Glasgow (now amounting to more 
than 1,000,000 tons) have long been looked upon as a 
model for imitation in this country, and several efforts 
have been made, with unvarying non-success, to estab- 
lish in New York or Philadelphia a warrant storage 
yard where auy one could stock his pig iron and get cer- 
tificates for it, which, it was hoped, would become pop- 
ular for investment or for speculation. For reasons 
which it is not now necessary to enumerate, the public 
would have none of these certificates, and the project 
bas always fallen flat. 

A new attempt is being made to revive this scheme on 
a much grander tasis, and with modifications which the 
promoters hope will bring success. 

The American Pig lron Storage Warrant Company 
has been organized with a capital of $2,000,000, and it is 
said the stock has been subscribed. The president of 
the new company is Mr. Geo. H. Hull, who has, in fact, 
been the active spirit in the enterprise. 

Many respectable names are cited as the officers of 
the company ; but the importance attached to the move- 
ment is not due altogether to these, but to the fact, if 
fact it be, that the whole scheme is but an offshoot of 
the Standard Oil Trust, and the machinery of that auto- 
cratic organization, it is said, will be used to float the 
new pig iron certificates, and to make them as popular a 
medium for speculation or gambling as is petroleum 
under the designation of “ pipe-line certificates.” 

The scheme, as described in the newspapers, is in a 


somewhate immature condition, but the hand of the 
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Standard Vil Trust organizers is evident throughout. 
The object is to get the entire stock of pig iron—and 
probably, later on, all the producers of pig iron, if not 
the entire iron industry of the country—under the con- 
trol of the Storage Warrant Company, just as the produc- 
tion and markets for petroleum are under that of the 
Standard Oil Trust. 

The success of the scheme would at unce relieve finan- 
cially weak furnaces by finding an immediate market 
for their iron, and it would naturally lead to the blow- 
ing in of every furnace in the country that could make 
a profit at the quotation of warrants. We have now in 
this country the dangerously low stock representing only 
a three weeks’ supply, and the new scheme contemplates 
carrying one or two years’ supply. It can easily be seen 
that if the warrants are allowed to advance much above 
the present prices for iron of the same grade it would 
create a great activity in the manufacture of iron. 


The manipulation of the warrants would no doubt be 
completely in the control of the managers, let us say the 
Standard Oil Trust, and the working of the petroleum 
marke! is therefore the best guide as to what may be 
expected in this far-reaching scheme, which apparently 
aims at controlling and monopolizing the iron business 
of this country in precisely the same way the petroleum 
business is now monopolized. It may ultimately become 
as difficult for an independent iron or steel works to 


exist as for an independent oil refinery. 


* 
* & 


The Jron Age of Jan. 31 states that the capital (now 
$2,000,000) has been subscribed, and that the concerns 
already in the organization represent an annual capacity 
of about 1,000,000, tons. The company proposes to es- 
tablish storage yards, first at the furnaces, called primary 
storage yards, on land leased at a nominal rental from 
the furnace companies, who propose to store in it, fence 
it in, put in tracks, &c. The company makes contracts 
with furnace companies for a period of years, the obli- 
gation entered into by the furnace being that it will not 
place any iron, against which warrants are to be issued, 
into the hands of any other warrant company. The pro- 
ducer 1s at liberty to store any part or none of his make 
in the yards. For what he does store in it he pays a 
yardage of 25 cents a ton and two cents per ton per 
month carrying charges. In consideration of these pay- 
ments the stcrage company acts as responsible custodians 
of the iron. To the consumer it guarantees the grading, 
which is checked by experts. I[t issues warrants signed 
by the warrant company and registered by a trust com- 
pany in New York. The warrants call for 100 tons of 
pig iron of a specified branch and grade, delivered free 
on board cars in the yard named in the warrant. 

The charges are relatively low, the cost of carrying 
pig iron a year being 49 cents. In England the yardage 
charge is 50 cents a ton and a monthly storage charge of 
about 2 cents a ton. 

A result of the introduction on a large scale of the 
storage warrants is likely to be considerable speculative 
interest in pig iron. It is probable that the warrants 
will be listed in the leading exchanges. 

The plans of the company contemplate ultimately, as 
the business develops, to establish “secondary’’ storage 
yards at the leading points of consumption, such as New 
York, Philadelphia, Chicago and other great centers. 

The following is put forward by the promoters of the 
company : 

Pig iron is the most important of all crude materials 
that enter into the commerce and manufactures of the 
country, and it is conceded upon all sides that no other 
article has such a controlling and disturbing infiuence 
on general business, and yet no effort has been made to 
contro) its violent fluctuations. 

Anthracite pig iron was $18.75 per ton in Philadel- 
phia in August, 1861, and $73.62} in August, 1864. It 
was $30.50 in January, 1871, and $53.87} in September, 
1872. It was $16.50 in November, 1878, and $41 in 
February, 1880. In the Western markets iron reached 
$80 per ton in 1864, and, after declining to less than 
half that price, reached $59 in 1872. Forge irons, 
which sold for $40 in 1880 in the West, declined to $13 
iu 1884, advanced to $20 in 1885, and are now down to 
$13 again in the same markets. The cause of these 
great fluctuations in price are : 

Ist. The small stock of pig iron carried in the 
United States. 

1. The great length of time and enormous amount 
of money required to increase the production, when the 
return of a prosperous condition of business demands it. 

It takes a year or more to organize and build a fur- 
nace, and a furnace capacity great enough to supply the 
country in prosperous times would be double enough to 


supply it in dull times. The remedy, therefore, cannot 
come through the increase in furnace plants. The only 
safe and practicable remedy 1s in the carriage of large 
stocks of pig iron, probably equal to the production of 
one or two years. Last year the United States produced 
6,417,148 gross tons of pig iron, and imported 1,997,241 
gross tons of iron and steel. The stock of pig iron on 
hand December 31,1887, was 338,142 tons, less than three 
weeks’ production, and but a trifle over two weeks’ con- 
sumption, which is about the normal condition of affairs. 
These great fluctuations in price must continue as long 
as such small stocks of pig iron are held. Small stocks 
will be held until some comprehensive system is inaug- 
urated that will transfer the financial carriage of pig 
iron by certificates or warrants to financial centers, and 
at the same time Jeave the actual stock at the point of 
production, where it can be store at a nominal cost, and, 
at the same time, where it can be transported, when 
needed, to any of the markets naturally tributary to that 
district. 

The Standard Oil Company was organized In 1870. 
During the nine years before its organization oil ranged 
in prices between 52 cents and $7.85 per barrel at the 
wells, a fluctuation of $7.33 on a mipimum price of 52 
cents. For the last nine years prices have ranged from 
67 cents to $1.06 a barrel, a total fluctuation of 32 cents 
on a minimnm price of 67 cents. Before the Standard 
organization, the largest stock ever carried was 534,000 
barrels. During the last nine years the country has car- 
ried an average stock of 28,055,662 barrels, and baring 
three years of this time the stock has averaged over 
35,000,000 barrels. The small stock carried before the 
organization was done with great difficulty, the vil busi- 
ness was hazardous and attended with frequent failure ; 
the large stock carried since the organization has been 
done with ease, and the buisness has been staple and 
profitable. 

From the above facts the company argues that the 
plan proposed will afford precisely the same relief in 
the pig iron business; that there are not so many obsta- 
cles in the way of its success as in the oil business ; that, 
as a collateral security for loans, no other article is as 
safe as pig iron; that, while great advances have within 
a few years been made in iron and steel manufacture, 
the commercial modes of handling the 10,000,000 tons 
annually are almost as crude and cumbersome as when 
the product did not exceed 1,000,000 tons per annum ; 
that, in place of a commission of from 35 to 50 cents per 
ton for selling, the proposed plan will reduce the com- 
mission to 5 cents per ton; and that iron sold by war- 
rant is paid for ou delivery of the warrant, instead of on 
four months’ time as now. 


sie Seinen ak Sear 
FOUR THOUSAND YEARS. 


eabeciaibmasionas 
BY PROF. J. F. ELSOM. 
[Continued.] 
Written for the Iron Traps Ruvirw. 

Talk ahout the insatiate man ot monopoly; let the 
socialists and anarchists preace and write of pompous 
wealth, and pity the laborer of to-day as he—(so they 
would have us believe) as he bows his head in cringing 
meekness to the iron heal of broadcloth cruisers; but 
glance backward, for but a single moment, and see the 
condition of the laboring man four thousand years ago, 
the sigh for the return of those good old times if thought 
best. If we reflect on the inexhaustable sources of 
human labor at the disposition of the rulers of the popu- 
lated countries of forty centuries ago, the mammoth works 
of both brain and brawn cease to be coupled with 
miraculous agencies. Fintire prinpcialities were van- 
guished by avenging rulers, and made to do villanage 
work. When we read of metal working, in copper, iron 
and clay in Goshen, we have a faithful history of entire 
natious in similar labor. The tile inscriptions found on 
Assyrian monuments and ruined citadels afford us an 
accurate estimate of the amount of booty and the num- 
bers of prisoners resulting from each war, while, in 
Egypt to day, we find frequent evidences of work done 
by prisoners. It is stated by Herodotus that in building 
the temple of Sennacherib over 360,000 men were em-— 
ployed. Think ye, dissaticfied artisan, what marvelous 

















talent for organization must have been called into requi-— 
sition to control such a surging mass of forced laborers, 
and what an opportunity for brotherhoods and unions, 
strikes and mobs, but history mentions none of these. 
It were strange that iron workers could make and 
devise tools for civil engineering and mechanical 
powers and still retain their prestige among the toiling 
masses and fellow slaves. It were strange if architects 
who could conceive of such temples and palaces as 
I have seen in Egypt and Mesopotamia should not have 
produced other useful works, and indeed traces of such 





do really exist proving that war and conquest did not 
subdue genius or prevent his rambles. Egypt, for ex- 
ample, was in the days of the Pharoahs better watered 
than to-day. It is no easy matter to perfect a system 
of irrigation, and, as my readers know, requires im- 
mense engineering skill. This people manufactured, 
chiefly of iron, instruments for this work, and possessed 
surveying knowledge of a decided excellency, and 
Eustachius tells us of charts showing all their roadsand 
marches. Lake Moeris was one of the moat significant 
works of the irrigating system of all Egypt, a reservoir 
which stored up ail the surplus water of the Nile inun- 
dation to give them out again when needel. To this 
day admiration must be excited by the sluice gates of 
this inundation regulator, which was built by Ameneuha 
III, surnamed the Sea King. And equal in excellence 
to the canals for irrigation were those for the purpose 
of transportation and transmission of power. 

Passing rapidly down the cycles of time, lest I become 
tedious, we find the sources of knowledge whose out- 
pouring was so abundant in Babylon and Assyria be- 
came at an early period exhausted. With the fall of 
Babylon and the destruction of Ninevah disappeared 
the people who had migrated from the fruitful plains 
round about, and in the region where extended a broad 
desert before the construction of the works of irrigation, 
the yellow sands blown by storm winds gained dominion 
again, veiling the former glory from human sight until 
the European investigations rescued it from oblivion. 

Egypt, however, sustained her prestige through all. 
Long after it had attained the pinnacle of splendor and 
majesty, it remained the sparkling fountain from which 
the ancient Grecians and Romans quaffed wisdom. The 
Hellenic; philosophers, the first minds of the nation, 
wandered over to the wonderland of the Pyramids, ae 
to a great and high school, and from Alexandria learp- 
ing and wisdom flowed in a broad stream over the West. 
Yet the lands of the Euphrates and the Tigris con- 
tributed in no small degree to the foundations of old 
Hellenic culture; indeed, the distinguished Assyrian 
scholar, Smith, does not hesitate to state that the classic 
nations borrowed far more from the valley of the 
Euphrates than from that of the Nile. In astronomy 
the ancient realm of the Chaldeans stood pre-eminent, 
an Astrolabe was found in the palace of Sennacherib, 
also tablets, often of iron, showing the division of the 
year in seasons, in which account is taken of an inter- 
calary month. The Chaldeans possessed constellation 
charts, they knew the course of the planets, watched the 
courses of the comets, they computed eclipses of the 
sun, also of the moon, and fixed the signs of the zodiac. 


Again, artisans, especially iron workers, in face of the 
most bitter and superstitious apparition devised ships in 
which the metals entered quite largely into construction, 
though the Grecians were at that time a seafaring peo- 
ple, whose ships swarmed the Mediteranean Sea. The 
intellectual treasure stores of the East reached the West. 
Its geographical, in point of populstion, center at that 
time, alone would naturally have won for it the role of 
mediator. The earliest artistic work of Greece, how- 
ever, about seven centurres B. C., formed strong contrast 
to that of Egypt and Mesopotamia. In architecture, 
the so-called Pelargian structures, monstrous walls of 
rude, uncut stone, are wholly wanting in the architect- 
urel beauty and mechanical finishes, which later in the 
golden age of the Greeks, beneath the the laughing skies 
ofgAthens, was revealed in the highest form ever 
attained. 

To-day, particularly in manufacturing centers, where 
the question of public health is widely agitated, and the 
sanitary regulations of large cities are so zealously prose- 
cuted, it may not be out of place, in a journal devoted to 
iron, to recal! the fact that twenty-three hundred years 
ago the city of Agrigentum possessed an extensive 
drainage system, as Deodirus informs us. Nor is this by 
any means the only city of antiquity of whose drainage 
we are assured. Fully two hundred years earlier, the 
Cloaca Maxima was constructed in Rome, also among 
the palaces of Babylon we find mighty vaults which 
served as cess pools, which at that that time was con- 
sidered the only perfect sanitary method of getting rid 
of garbage, etc., the water being subject to miles of filter 
before reaching the rivers. Many of our water com- 
panies can learn a lesson here. 


{To be continued.) 





Aw establishment has been started in Chicago for the 
recovery of lead from paint scrapings, and for the 
rehabilitation of rejected and worn out metals, by which 
processes material is produced for recasting and forming 
new manufactures. 
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NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake street. 

ST. LOUIS; 707 Market street. 
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Regulators for Steam, Water, 
Air, and Pump Pressure. 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR CO. 














THE MANUFACTURE OF RUSSIAN SHEET 
IRON. 


Mr. F. Limwood Garrison describes from personal 
inspection the process of sheet ironmaking in the Urals, 
respecting which many erroneous impres-ions are cur- 
rent. Mr. Garrison says that the ores used for the man- 
ufacture of this iron are mostly from the celebrated 
mines of Maloblagodatj, and averaged about the follow- 
ing umes composition :—Metallic iron, 60 per cent., 
silica, 5 per cent., and phosphorous from 0.15 to 0.06 per 
cent. The ore is generally smelted into charcoal pig 
iron and converted into malleable iron by puddling or 
by a Franche-Comte hearth. Frequently, however, the 
malleable iron is made directly from the ore in various 
kinds of bloomaries. The blooms or billets thus obtained 
are rolled into bars 6 inches wide, } inch thick, and 30 
inches in length. These bars are assorted, the inferior 
ones “ piled” and re-rolled, whilst the others are care- 
fully heated to redness and cross-rolled into sheets about 
30 in. square, requiring from eight to ten passes through 
the rolls. These sheets are twice again heated to red- 
ness and rolled in sets of three each, care being taken 
that every sheet before being passed through the rolls is 
brushed off with a wet broom made of fir, and at the 
same time that powdered charcoal is dexterously 
sprinkled between the sheets. Ten passes are thus 
made, and the resulting sheets trimmed to a standard 
size of 25in. by 56 in. After being assorted, and the 
defective ones thrown out, each sheet is wetted with 
water, dusted with charcoal powder and dried. They 
are then made into packets containing from 60 to 100, 
and bound np with the waste sheets. The packets are 
placed one at a time, with a log of wood at each of the 
four sides in a nearly air-tight chamber, and carefully 
annealed for five or six hours. When this has been com- 
pleted, the packet is removed and hammered with a trip 
hammer weighing about a ton, the area of its striking 
surface being about 6 by 14 inches. The face of the 
hammer is made of this somewhat unusual shape in order 
to secure a wavy appearance on the surface of the 
packet. After the packet has received ninety blows 
equally distributed over its surface, itis reheated, and 
the hammering repeated in the same manner. Some 
time after the first hammering the packet is broken and 
the sheets wetted with a mop to harden the surface. 
After the second hammering the packet is broken, the 
sheets examined to ascertain if any are welded together, 


in the above description of this process, it should be 
borne in mind that the iron ores in the Urals are partic- 
ularly pure, and that the fuel used is exclusively char- 
coal and wood. Another, and equally important con- 
sideration lies in the fact that this same process of man- 
ufacturing sheet iron has been carried on 10 the Urals 
for the last hundred years. Asa consequence, the work- 
men have acquired a peculiar skill, the want of which 
has made attempts to manufacture equally good iron 
outside of Russia generally less successful. It is diffi- 
cult to understand what effect the use of charcoal pow- 
der between the sheets as they are rolled and hammered 
has upon the quality. It is equally difficult to under- 
stand the effect of the interposition of the cold finished 
sheets upon the production of the polished coating of 
oxide. The Russian ironmasters seem to attribute the 
excellence of their product more to this peculiar treat- 
ment than to any other cause. One thing is quite cer- 
tain, there is no secret about the process, and if the 
Russian sheet iron is so much superior to any other, it 
is due to the combination causes already indicated. 





Status of the Nicaraugua Canal. 
Railroad and Er c‘neering Journal. 

The bill to incorporate the Maritime Canal Company 
of Nicaraugua has passed the House of Representatives, 
but its opponents succeeded in securing the adoption of 
several amendments, so that it has to go back to the 
Senate, where it originated, and its final form will 
probably be settled by a conference committee. There 
is no reason why it should not pass, and the only cause 
for its failure will be the hurry which always marks the 
end of a short session of Congress. The principal 
amendments made were intended to prevent any pos- 
sible application of the company for a guarantee of its 
securities by the Government, but this should make 
little difference, as we do not understand that any such 
action is or was contemplated. Meantime it is under- 
stood that this delay will not cause any trouble, as, 
under its present organization, the company has made 
provisions for continuing preliminary work on the 
canal, and for the commencement of actual construc- 
tion within the time required by the required Nica- 
raugua concession. The present prospects are very 
good for commencement of actual work, and for the 
completion of the canal within a reasonable time. 








Steel-Plate Pavement. 
The Pittsburgh Dispatch tells of a new use for steel, 





and completely finished cold sheets are placed alternately 
between those of the packet, thus making a large packet : 
of from 140 to 200 sheets. It is supposed that the inter- | 
position of these cold sheets produces the peculiar green- 
ish color that the finished sheets possess on cooling. 
This large packet is then given what is known as the 
finishing or polishing hammering. For this purpose 
the trip hammer used has a larger face than the others, 
having an area of about 17 by 21 inches. When the 
hammering has been properly done, the packet has 
received sixty bluws equally distributed, and the sheets 
should have a perfectly smooth, mirror-like surface. 
The packet is now broken before cooling, each sheet 
cleaned with a wet fir broom to remove the remaining 
charcoal powder, carefully inspected, and the good 
sheets stood on their edges in vertical racks to cool. 
These sheets are trimmed to regulation size (28 by 56 
inches) and assorted into Nos. 1, 2, 3, according to their 
appearance, and again resorted according to weight, 
which varies from 10 to 12 pounds per sheet. The 
quality varies according to color,and freedom from flaws 
or spots. A first-class sheet must be without the slight- 
est flaw and have a peculiar metallic gray color, and on 
bending a number of times with the fingers, very little 
or no scale 1s separated, as in the case of ordinary sheet 
iron. The peculiar property of Russian sheet iron is 
the beautiful polished coating of oxides (“glanz’’) 
which it possesses. If there is any secret in the pro- 
cess, it probably lies in the “ trick”’ of giving this polish. 
As far as Mr. Garrison was able to judge, from personal 
observation and conversation with the Russian iron- 
masters, the excellence of this sheet iron appeared to be 
due to no secret, but to a variety of conditions peculiar 
to and nearly always present in the Russian iron works 


| as a substitute for granite blocks, steel paving. 


It con- 
sists of steel strips about two and a half inches wide, and 
one inch thick, rolled with a channel on the side exposed 
to traffic, and with notches about 8 inches apart. These 
strips weigh eleven pounds to the yard, are laid across 
the street a distance of about five inches between ceutres, 





THE MINERAL PRODUCTIONS IN 1888. 


Engineering and Mining Journal. 

Though in doing so we repeat some things said in our 
issue of January 12, we refer again to this subject for 
the benefit of our very large list of foreign readers. 
The past year has been an eventful as well as a pros— 
perous one to the mineral industries of the United 
States. The" value, as shown in our statistical issue 
of January 12, reached in 1887 the enormous total 
of $542,284,225, and was further increased in almost 
every item in 1888, when it is expected to have exceeded 
$560,000,000, or more than the aggregate value of the 
mineral products of all European countries. 








PRODUCTION. 

Coal, anthracite (tons of 2240 pounds)... ee 
** bituminous - 80,000,600 
Tron ore (tons of 2240 opus. ak 000 
Pig iron - ‘ 000 
Steel rails 4 = eer aa 000 
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i ,000 
Coining value, $1 29 per ounce.. 470,000 
Gold, THay. CUBBIE ss scechisindecsisnctsipsdn ss eens 1,650,000 


Cvining value, $20.67 per ounce 

The item of greatest value is the product of coal, the 
output of which has increased enormously. At the 
same time prices have been very satisfactory and 
remunerative. The production of pig iron is even 
larger than in 1887, 

The production of copper in this country has in- 
creased 27} per cent over 1887, Arizona having increased 
her output nearly 50 percent. ‘The Societe des Metauz, 
which has practically had the copper market in its 
grasp since late in 1887, has kept prices at most re- 
munerative figures to producers, and copper shares have 
been in great demand. The effect of these satisfactory 
prices has been to stimulate the development of new 
mines and the resuscitation of old ones, the productions 
of which have gone to swell the ontput. 

The lead market has been subject to violent fluctu- 
ations, due more tothe manipulation of a ring, who 
commenced operations with the idea that they could 
handle the lead production of this country and ended 
in utter collapse. The outlook is rather discouraging, 
prices being rather unremunerative, the depression 
being added to by the very low price of silver, which 
metal accompanies lead in most of the ores mined. 

The output of minerals in the United States during 
1888 not only exceeded that of any other country of the 
world, but it exceeded in value the combined mineral 
output of the whole of Europe. From the position of a 
heavy importer of foreign material which we occupied 
only a few years ago we have transformed ourselves 
into a producing power not only fully prepared to 
supply our markets but to contest for supremacy in the 
markets of the world. And how has this marvelous 


and their length is only sufficient to extend to the mid- | change been effected? 


dle of the street, so that the proper slope from the cen- 
tre to the gutters can be secured. They are bolted 
together, so as to insure them against lateral slipping, 
and are fastened to wooden sills. A firmly constructed 
bed of gravel comprises the support for this pavement, 
while between the steel strips a mixture of pitch and 
cement is poured, filling the interstices to a level with 
the tops of the strips, and rendering the surface compar- 
atively smooth. 
PS 
Death of a Steel Manufacturer. 
Samuel M. Felton, president of the Pennsylvania 
Steel Company, and ex-president of the Philadelphia, 
Wilmington & Baltimore Railroad Company, died on 
January 24th at his residence, in Philadelphia. He was 
within a few days of being 80 yearsold. He was 
elected president of the Philadelphia, Wilmington & 
Baltimore road in 1851. The mental and physical 
strain endured by him throughout the civil war proved 
too much, and in 1865 he suffered a stroke of paralysis 
which compelled him to resign his office of president. 
After a few months rest he recovered and became 
president of the Pennsylvania Steel Works. Mr. Fel- 
ton was appointed by Governor Andrew as a member 
of the Hoosac Tunne] Commission, and by President 
Grant to inspect the Pacific railroads. He was for 
many years a director of the Pennsylvania Railroad» 
and a member of the Centennial Board of Finance. 











of the Urals. Besides the few particulars already noted 
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By the untiring energy and unexampled ability dis- 
played in overcoming difficulties in engineering. In 
labor-saving machinery, especially as applied to the 
mining and reduction of the precious metals, we stand 
unrivaled, and Australia, New Zealand. Africa, in fact 
all producers of minerals and metals, come to us with 
an abiding faith that they will be supplied with the 
latest successful creation from the brains of our ever 
active engineers and experts. 

The vast amount of territory, the varied physical and 
geological features of this country, gives a breadth of 
experience for our engineers that no other country 
affords. Not only have they the necessary education in 
the theory of their profession, but their practical expe- 
rience in the exercise of duties of their calling has been 
so great and varied, and the difficulties they have had 
to surmount are so great and unique that by very force 
of the circumstances the American engineer is bound to 
take precedence, and this can be said without at all 
detracting from the well-earned reputation of many 
eminent foreign engineers. 

The mineral production df this country for 1888 is a 
grand tribute to the enterprise of our people and to the 
skill of American engineers. 





Unirep States Minister Young : “T believe that 
Russia has the most skilled artisans in the world, and 
that skilled labor is cheapest there,” 
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Blast Furnaces:— 

Lemont Furnace, formerly operated by R. Hogsett & 
Co., in Fayette County, Pa., has been torn down and the 
machinery is being removed to Alabama. 

For the last week the Struthers furnace has made 150 
tons of No. lore per day. This is considered a big 
output, as the furnace is but a 16-foot furnace, with two 
60-inch blowing cylinders.—[Youngstown (O.) Tele- 
gram. 

Huron furnace, of Jackson county, is banked up 
pending some attachment suits.—Wellston furnace is 
now running under the new management and making 
16 to 18 tons of iron daily—Hunnewell furnace blew 
out last Saturday. She will put ia a new hearth.— 
[Ironton (O.) Register. 


Rolling Mills :— 

Wm. F. Nevegold, has, with others, chartered the 
Rome, Ga., Rolling Mill Company ; capital, $40,000; 
will manufacture all kinds of merchantable iron. Con- 
tracts are being let. 


The plate mill, at the Etna Iron Works, this city, is 
turning out from 60,000 pounds to 73,000 pounds of iron 
daily. The output of the muck roils at the same estab- 
lishment is about 60 tons of iron each day.—[New 
Castle (Pa.) Guardian. 

A press dispatch from Philadelphia, under date of 
the 24th inst., says: ‘The Powell Iron Company was 
organized to-day to conduct the business of the firm of 
Robert Hare, Powell’s Sons & Co., which made an 
assignment for the benefit of creditors, August 29, 1887. 
At the time of the assignment the insolvent firm owed 
$2,000,000, of which $1,000,000 was unsecured. By the 
present arrangement the unsecured creditors comprise 


the new company, whose stock is $1,000,000. 
The work of building the Steubenville Rolling Mill 


at Alikanna is progressing rapidly. Everything is to 
be of the very best and the mill will be one of the most 
complete in the country. The number of men to be 
employed will be 400 and not only 200 as heretofore 
stated in these columns. The coal mine is being put in 
shape for operation, and arrangements are being made 
for the erection of a number of new residences for the 
men. These houses will be of good style in architecture, 
convenient and complete in every particular. This 
will be one of the largest establishments in this region. 
— [Steubenville (O.) Gazette. 

Last week the Whitely Steel Company purchased 
from the William N. Whitely Company thirteen acres 
of land, paying $25,500 for it. This included the 
ground where the rolling mill stands, all the buildings, 
machinery, etc. This is carrying out the original ideas 
of Mr. William N. Whitely when he built the mill. It 
was intended to run the mill as entirely a separate affair. 
Business is shaving itself at East street so that Mr. 
Whitely will yet be able to carry out his original de- 
signs about many matters that his embarrassment of 
June, 1887, prevented. About the great shops matters 
are assuming an active appearance which is not to be 
mistaken. Besides the 125 men employed at the rolling 
mill, there are now about 900 hands at work at East 
street.—[Springfield (O.) News. 





Steel Works:— 

About 100 men in the Bessemer department of the 
Otis Lron & Steel Company, Cleveland, have been laid off 
on account ofa falling off in orders. The company 
employs about 1,000 men. Mr. Thomas Joplin says that 
the Bessemer department will not be idle more than two 
weeks, 

We learn that the Midvale Steel Uo., of Philadelphia, 
Pa., of which Mr. W. F. Thornton, Wilshire building, 
Cleveland, is sales agent, have been awarded the contract 
for furnishing all the tires to be used on the New York 
Central & Hudson River Railroad and the West Shore 
Railroad during the year 1889. 

The Nashville Iron, Steel & Charcoal Company, 
located in West Nashville, made an assignment 23d inst. 
to Robert L. Morris, for the benefit of creditors. Though 
not fully set forth in figures, the assets are claimed by 
officials of the company to be about $450,000, and the 
liabilities $170,000. Among the assets are reckoned 
accounts due the company, amounting to $38,882.31. 

Pittsburgh steel manufacturers began turning out their 
product under Government contracts in March, 1887. 





They have supplied material for nearly all of the war 
ships and cruisers constructed since then and still in 
the course of construction. Within a period of leas than 
two years they have supplied over 10,000 tons of finished 
material, at an estimated cost of more than $1,200,000.— 
(American Manufacturer. 

A dispatch to the Philadelphia Ledger from Pottstown, 
Pa., dated January 23, says: “The steel plant of the 
Glasgow Iron Company will close down to-morrow, and 
it is understood that operations will not be resumed 
therein, the men, some 200, being discharged. The rea- 
son of this is said to be that the works are not large and 
heavy enough to be run profitably in the present condi- 
tion of the steel trade. It is possible that the plant will 
be rebuilt or changed to an iron manufactory.” The 
steel plant of the Glasgow Iron Company consists of two 
3-ton Clapp-Griffiths converters, which made their first 
blow in May, 1886. 

The Pennsylvania Steel Co.’s new works on the 
Patapsco River, nine miles from Baltimore, are rapidly 
approaching completion. As heretofore stated, four of 
the largest furnaces in the world are being built. The 
buildings for these will be 1,130 feet in length. It will 
require for one of these furnaces 600 tons of ore a day, 
or 2,400 daily for the four when in full blast. There 
are 1,200 people now living at New Steelton, on the 
Patapsco, nearly all of whom are in the active employ 
of the company. The buildings are covered with corru- 
gated iron, and the frame work is made of steel. The 
place is lighted by electricity in doors and out. The ore 
is all foreign, coming mainly from Spain and the mines 
in Cuba, in which the Pennsylvania and the Bethlehem 
steel companies are largely interested. 





Machine Shops and Foundries :— 

It is expected that the extensive foundry to be added 
to the Edgar Thomson Steel Works will be in operation 
within three months. 

L. H. Merritt and J. M. Longyear propose to move 
their large machine shops from Marquette, Mich., to 
Duluth, Minn., if Duluth citizens will subscribe 
$100,000. 

Covel Manufacturing Company, Chicago, for the 
manufacture of all kinds of sawmill machinery ; capital, 
$75,000 ; incorporators, Milo Covel, L. B. Coupland, 
and H. P. Schofield. 

The Davis Sewing Machine Company, of Watertown, 
N. Y., voted to transfer the manufactory and place of 
business to Dayton, O., provided the latter city fulfills 
its agreement in relation to the construction of build- 
ings. The stockholders also voted to increase the 
capital stock from $30,000 to $60,000. 

The Bagley & Sewall Company, Watertown, N. Y., 
write the Curtis Regulator Company, Boston: “In 
reply to your inquiry of the 17th inst., would say that 
we are perfectly satisfied with Water Pressure Reducing 
Valves furnished by you and intend to continue their 
use. We tried a number of others and are satisfied that 
yours are the best for our purpose. Send order for two 
more tc-day, making nineteen in use.’’ 

The Blakeney Foundry Company has very recently 
added to its foundry a machine shop. Twelve prac- 
tical machinists are employed and the venture has 
been a most euccessful one. It was entirely an experi- 
ment and so well pleased with it is the firm that they 
are likely to increase their facilities. ‘The work is on 
drill presses. Outside of this department there are 
about 75 men in the foundry, working 10 hours a day. 
This is a full complement and the 10 hours has been in 
vogue all winter, something unusual. Orders enough 
are booked to keep the foundry going all summer. The 
increased facilities give the firm a wide range and al- 
lows booking of large orders.—[Springfield (O.) News. 

We learn from the Oil City Derrick of Jan. 24th ult. 
that the Pipe Line Company are preparing to erect 
a mammoth building in addition to their already large 
works in the Third ward, that city. The company have 
been taxed to their utmost capacity to fill the many 
orders for oil well pumps, etc., and are now behind 
almost three months with work. To facilitate matters, 
the Tarport shops will be abandoned and the machinery 
will be taken to Oil City and added to thatof the Pipe 
Line Shops, together with some new and improved 
machinery. The contemplated building, proper, will 
be 200x64 feet, and the wing 144x64 feet, giving about 
264 feet frontage on the railroad. The material to be 
used is brick, with corrugated iron roofing. The build- 
ing, when completed, will be used for machine, black- 
smith, and pattern shops. The present buildings now 
used for these purposes will be transformed into storage 
and warerooms, The improvements herein mentioned 





will increase the force of workmen to about 125 men or 
more. 
Hardware:— 

Incorporated: Geirwein & Mills Lock Company, 
Chicago ; for the purpose of manufacturing locks, etc.; 
capital, $100,000 ; incorporators, John J. Gard, Emory 
J. Mills, and Fred U. Crowe. 

The Bellaire Nail Works, of Bellaire, O., have re- 
cently made some very successful experiments in what 
is known as the direct process. Instead of running the 
material from the blast furnace into pig beds, it is taken 
direct to the Bessemer converters in ladles. By this 
process there is a slight economy in labor at the blast 
furnace, and also in the steel department, and in addi- 
tion there is the saving of the fuel required in the 
cupola. The chief advantage claimed for the process, 
however, is the superior quality of the steel made, as it 
is claimed that it contains less sulphur on account of 
not having to be remelted, thus avoiding the absorption 
of sulphur contained in the coke. The greater part of 
the product of the blast furnace, about 140 tons per 
day, is now used in the direct process. 





Miscellaneous: — 

Incorporated: The Standard Railway Signal Com- 
pany, of Columbus, O.; capital stock, $10,000. 

Fowler Steel Car Wheel Company, Chicago, filed a 
certificate of increase of capital stock from $250,000 to 
$300,000. 

Fifty men have been laid off by the King Iron Bridge 
Co., of Cleveland, pending the work of taking stock. 
Business is brisk, however. 


The Tacey Radiator Co. has been formed at St.Paul, 
Minn., with a capital stock of $250,000, for the purpose 
of manufacturing the Tacey heat radiator and other 
goods. The incorporators are Thomas M. Husband and 
others. 

C. H. Presley & Co., No. 24 South Water street, 
Cleveland, are now exclusively sole agents for the fol- 
lowing concerns: Champion Blower and Forge Co., 
blowers, exhausters, and forges; Sterling Emery Wheel 
Co., emery and corundum wheels and emery 
machinery; Bickford Drill UCo., upright power drill 
presses ; Penberthy Injector Co.; Watertown Steam En- 
gine Uo., automatic, box bed, center crank and other 
engines ; Shipman Engine Co.; Boggs & Clarke, cen- 
trifugal pumps; E. E. Cline, small upright engines and 
boilers ; Charles H. Besly & Co., the “Perfection Oil 
Box” and “Helmet” brand solid oil ; Cranston & Co., 
Cassidy’s patent adjustable reamers ; Jas. Ohlen & Sons 
Saw Manufacturing Co., circular, band and gang saws. 


The Canton Steel Roofing Company, formerly the 
Canton Iron Roofing Company, of Canton, the original 
introducers of steel roofing, have just completed their 
new plant, the dimensions of the main building being 
100x200 feet, covered with their famous H. W. Smith 
patent steel steel roofing, and sided with pressed cor- 
rugated iron of their own manufacture. To their former 
extensive facilities they have added the latest improved 
machinery, also railroad switch, and have increased 
their office and shop forces. All indications show that 
they are doing a large business, and expect an increase 
over last year, which was 60 per cent larger than that of 
1887. The officers of the new company are T. C. 
Snyder, president; Jas. H. Richardson. secretary ; Clif- 
ford Holbrook, treasurer ; T. C. Belding, superintendent. 
Capital stock, $50,000. 





————— 
A Store on Wheels. 
Australasian (New York). 

Here is a specimen of the “ Yankee”’ enterprise that 
is received with such incredulity by foreign readers. 
On a recent Saturday night a train of 28 freight cars 
moved ont of the Erie depot in Jersey City, beginning 
its journey to Tacoma, Washington Territory, 3,000 
miles away. It carried the stock for a complete whole- 
sale dry goods house, for which the owners—principally 
New York men—have bought a block in the center of 
the city of Tacoma, and built a palatial warehouse. 
Tacoma, be it remembered, is on the other side of the 
continent, away up in the Northwest corner of the 
United States, at the Southern extremity of Puget Sound, 
It is less than ten years old, yet it has 15,000 people. 

in Oo es 
“Spiegel” Making at Chicago. 

The manufacture of “spiegel” is now one of Chicago’s 
industries, most of the ore for the production of this ma- 
terial being brought from Batesville, Ark. Some also 
comes from mines in Virginia, West Virginia, Michigan 
and Colorado. 
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SOFT STEEL. 


Plates and ee 


CORRUCATED ROOFING. 


Galvanized Iron. Patented Leveled Sheet. 
The Standard Iron Co., 


BRIDCEPORT, OHIO, 


J. D. SMITH & CO., Cincinnati, O. 


Manufacturers of Every Description of 


Foundry Facings,Blackings & Foundry Supplies 


—PLUMBAGO FOR ALL PURPOSES.—— 


Radiant Facings am Pieckings. Standard Core Compound, New Process Brass Moulding Sand. 
4@- Lilustrated catalogue and price list farnished on application. 








THE CEO. F. EBERHARD CoO., 
Harness and Carriage Hardware Manufacturers, 


Malleable Iron, Composition, Wronght ang ong. Stee! Forged Goods made 
toorder. Finished in Japanned Plate, Imitation Rubbers 
Nickel, Silver and Gold Plated and Genuine Rubber Covered. 
4a DESIGNING MODELS AND PATTERNS TO ORDER. -*@ 


Cffice and Works, junction Exchange and Carroll Sts., - AKRON, O. 


CONDIT, FULLER & CO., 
PiG & BAH IROnNn. 


Wee WATER STREET. } CLEVELAND, O. {01 wc tne sot iam 


CLEVELAND ROLLING MILI CoO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Sprin 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 














Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R Capacity, 2,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, O 
Lake Shipping Point, Lorain, Ohio. 


Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE ano PIG IRON. 


101 St. Clair St. Rooms 20 to 22. 
CLEVELAND, Oo. 


Tuttle, Ozlebay & Co.. 
COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic as Menominee 
Districts. 


CLEVELAND, O. « 
WILLIAM F. JARVIS & CO., 


(Successors to Cuas. Himrop & Co.) 


DETROIT, MICH., 


Pig Iron. 


Sales Agents for following brands Lake 
e *Guperior Charcoal I Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sales A ts for State of Michi 
wee eeoal I. & BR. R. Co.’s brands 


South Pittsburg, Sewanee, 
Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 
Brier Hill Scotch, Tod, Grace, 
and Bessemer, 








H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
Exclusively Pig Iron, 


Strong Foundry and American &cotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O- 








J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
Lake Superior and Menominee Range 


Krom Ore. 


CLEVELAND, OHIO, 


LABORATORY 


—oFr— 


Chemistry and Physics. 


Tests ef Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


NEW ALBANY, IND. 





n Tennesses 


Steel, Steel Street Rails, | Tire. 


1 | Webster, Camp = 


SEND FOR CATALOGUE D. 





Lane Machine OCo., 


Manufacturers of 


Mixing Machinery, 


improved Band Friction Hoist- 
ing Machinery, Geared or 
Direct Acting, for round 
or flat rope. 


y WIRE ROPE HAULAGE MA- 

y 2 CHINERY, 

(Endless or Tail Rope 
Syste ns.) 


: = Cornish Plunger and Bucket 
ift Pumps. 


AUTOMATIC wy SLIDE | VALVE STEAM ENGINES, SHEAVES, 
CAGES, BUCKETS, ETC. 


134 N. Main Street, AKRON, OHIO. 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, — 
ws. 














Boiler Makers. 


QMiTH & TEACHOUT—(Established 1857.) 
Boilers, Tanks, Stills, etc. 644 Broadway. 


Carriage Bolts. 
HE COLWELL & COLLINS NORWAY 


BOLT CO., manufacturers of Philadelphia 
and Tire Bolts. 41 




















Coal, Iron and Ore. 











File Works, 


NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equai to the best 
English file. Old files re-cut. Ail kinds of Job 
Grinding. Office and Works, 38 Columbus and 
33 Winter street 13 











Foundries 
OWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. | 


She & BOGGIS FOUNDRY CO. Fine | 
Gray Iron Castings. 65 to73 Central Way. 


Hardware and lron, 














Nails and Metals, 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and a 








HE EBERHARD MF’G CO. manfrs of od 
riage, Wagon and Saddlery Hardware. 25 








Siardwood Lumber. 





ardwood Lumber. 130 Central Way. 51 








Lumber. 


ISHER, WILSON & CO., Wholesale lumber 

dealers (pine & hardwood), rough and dressed 

(gmber, timber, lath, shingles, etc. 47 Cone 
ay. 











Steel Stamps and Stencils. 
ueeery. J. 7. & Co., pn Ctanaes, 


Seals Stanaile 














BUSINESS DIRECTORY. 


Akron, O. 


oNEIL, J.C. CO., steam Boilers, Heavy 
Sheet Lron Work. &c. Repairing promptly 

executed. 
APLIN. RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Creek. 














EBSTKR, CAMP & LANE WAOHINE 
et 0., Founders and Machinists, 12 Hain 
8 3 








Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft- 
ing, Engines, Imperial job printing press 





etc. 








Meadville, Pa. 


Ou & CO. general jobbers in Castings of 
all kinds. 43 


Manstield, O. 


ANSFIELD STEAM BOILER WORKS, 
Man’frs of Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet Iron Work. 3 


Niles, O. 


Rtv BROS., Manufacturers of Boller. 
Tank and Sheet Iron Work. eto. 


























and Globe Iron Co., Jackson, Ohio, 


Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


Walkers Tool Holder. 


For holding drills and reamers 
for lathe wor Prevents break- 
ing or slipping. Can also be used 

or drilling and reaming 

holes by hand, and tor 

reaming holes under drill 

presses, ete. Five hold- 

ers = a set. Made with 
double handle. when require 

Walker Mfg. Co., ULEVELAND, 0. 
















Struthers, O. 


SUMMERS BROS. & CO., manufactarers of 
Box Annealed Common and d Sheet 
Iron, and Superior Quality Bele Bonde. #1 


Toledo, O. 


ORTH WESTERN SAW WORKS. —Man- 

ufacturer and dealer iu Saws and Planer 
Knives. Moulding Bits of every description 
made to order. No.8 South St Clair St. 




















ICKANDS, MATHER & CO., Iron Ore and’ 
Pig Iron, Cor. Bank aud Superior Sts. 61 , 


BaUerax, WM. & CO., Hardware, Iron, | 


WM ASSIN 4 BARRIS, doalors in all kinds of | 


The Reliance Safety 
Water Columns 


Cost a trifle more than 
“gcthe ordinary combination 

bean a. but are 
cheaper an explosions, 
burned flues, shut-downs, 
etc. They afford insurance 
against damage by either 
low or high wtaer during 
the life of os boiler for 
about $10 to $ 


Can we stord = carry 














i 
| 
| 
| 








Sold by ietaas generally 
+ for Illustrated Price 
is 


RELIANCE GAUGECO. 
236 Sheriff St., 
CLEVELAND, O. 


“THE COLLIAU” 


New and Improved 


Hot Blast Cupola, 


(patent, March, 1884,) 
and New Smokeless 
and Automatic Feed 
Boiler, (pat. 1886 in 
U. 8.) Correspond- 
ence solicited for 
plans of foundries and 
the economical work- 
ing of cupolas, the 
saving of fuelin melt- 
ing iron and steel,and 
in the production of 
steam. Address VIC- 
TOR COLLIAU, Me- 
chanical Engineer & 
Architect, 287 Jeffer- 
son Aveaus, Detroit, 
Mich. 
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—PIPE— 
Coverings, 







Hot Blast Asbestos Cement, Mineral 
Wool and Hair-Felt Coverings of 
every description. he above cut 
shows REED S CELEBRATED SECTION- 
AL COVERING. 


ABOUT ADVERTISING : 


A CONCISE, PRACTICAL, AND 
ORIGINAL MANUAL 


ON THE 


Art of Local Advertising. 


A LARGE, HANDSOMELY CLOTH- 
BOUND BOOK. 


PRICE, $2 PREPAID. 


CONTENTS: 


1 ENERAL ADVERTISING; What to Ad- 

XN vertise, with Specific Advice to about 75 
different Trades; Newspaper Advertisixg; Cir- 
eulation and Rates; Writing Advertisements ; 
Writing Puff, with over 100 Samples ; Qut-of 
Door Advertising ; Printing, with specimens of 
Com mercial and Professional Forms; Lhe Sizes 
of Type; Wood, Phot, Steel, and Copper .in- 
graving and Lithography ; Novel Methods of 
Advertising ; Business Quotations; Holiday 
Advertising ; Window Dressing and Store Deco- 
ration; Sample Advertisements, illustrating 
many Styles cf Newspaper Adve tising ; Dic- 
tionary of Technical Terms. Sent on receipt of 
$2.00. Address 


THE CLEVELAND PRIN’G & PUBL’G CO., 
Cor. St. Clair and Wood Streets, 
Cleveland, O, 
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Ovrrrce or LRon TRADE REVIEW. 
CLEVELAND, O., WEDNESDAY EvEnING, February 6, 1889 


Iron Ore. 

Despite all assertions to the contrary, it may be 
authoritatively stated that not a pound of new ore has 
been sold for ’89 account. ‘I'he total ore shipments dur- 
ing January were but six thousand tons as against 
17,000 tons during the cor:esponding month of last year, 
and ot this ore the bulk went to the North Chicago Roll- 
ing Mill Company which had purchased it more than a 
year ago, but consented to Winter delivery to enable the 
mines to take advantage of the high prices ruling toward 
the end of the past season’s lake shipping business. If 
proof be desired of the position of the mining interests 
upon the question of early sales, it may be stated that, 
without entering into any combination, the leading ore 
sales agents and some owners met here during the week 
and informally agreed to take such action as will best 
serve the ore interests. At the beginniug of last season 
everything was in the buyers’ favor, and the ore pro- 
ducers were compelled to let go of their stocks at what- 
ever price they could secure. This year the mining 
companies as a rule are in good condition and, thor- 
oughly conversant with the situation, will decline to enter 
the market until a healthy demand shall have arisen for 
ore. This proceeding, while of undoubted benetit to 
the ore producers, must necessarily and favorably affect 
the shipping and furnace interests as well, and if the 
result shall, with higher ore quotations, bring better 
charters and an advance in pig metal, neither vesselmen 
nor furnacemen will begrudge the ore interests any 
benefit that may accrue from this action. 


Pig iron. 

If a speedy improvement in the condition of the pig 
iron market is looked for, it must be for the reason that 
the darkest hour is followed by the dawn of day, and 
becauee the bottom, which a little while ago seemed to 
have dropped out of the market, has been so unmistak- 
ably reached, thatthe only change that can possibly 
occur, is an improvement. Asa matter of fact, little 
has transpired of late to indicate the existence of such 
a thing asa pig iron market. Beside a number of car 
lot and 50 ton sales, the report for the week shows a 300 
ton transaction, the price of a No. 2 foundry iron being 
$15.75 ata Mahoning Valley furnace; and a sale of 
250 tons of like material at $16.50, delivered in Cleve- 
land. Quite a round lot of No.2 foundry iron was 
bought in the valley by Erie parties at $15.90 cash, 
delivered, the freight being the same as to Cleveland. 
A great many furnace men do not care, at the present 
low quotations, to sell at cash prices, because a loss of 
50 cents aton at this time means from 12 to 15 per 
cent., while good commercial paper received in pay- 
ment for iron may be discounted ata loss of about 7 
per cent., and everything counts when prices are low. 
The coke strike has not thus far been felt in this vicinity 
for the simple reason that the furnaces, for lack of 
orders, have had little opportunity of consuming the 
coke already purchased aad delivered in anticipation of 
a continuance of last Fall’s pig iron production. We 
quote f. o. b. cars, Cleveland, four months : 


No. 1 Bessemer 7 ose 
| SG) eae rae 

BG, Bh PEE Precessstansenpoucies 
No. 1 gray forge, red short @16 45 
No. 2 gray forge, neutral. 1545915 95 
No.1 American Scotcb.... .- 1745@17 95 
SR een eg Ss aa ae 16 45@16 95 


Manufactured Iron. 
Nothing new is reported either as to prices or sales. 
The market is extremely dull in all the branches. 
Scrap Iron. 
Owing to the inactivity of the mills and foundries, 
scrap iron is in little demand, but prices seem to hold up 
well, 


..817 95@18 45 
17 45@17 95 
16 45@16 95 
15 95@16 45 
















Hardware. 

Jobbers report a quiet trade, without any noteworthy 

features. 
DETROIT PIG IRON MARKET. 

Reported for the Iron Trape Review hy William F. Jarvis & Co. 

There has been very little activity in the market here 
durivg the past week. A few sales of round lots have 
been made for future delivery, mostly for Southern 
iron, Very few Ohio furnaces are willing to accept 
present prices for long deliveries. Car wheel irons are 
in fair demand, but no very large orders have been 
booked. Several buyers have made inquiry for round 


lots of Lake Superior charcoal, for delivery after the ¢ 





Opening of navigation, but manufacturers refuse to 
shade quotations on this grade, With trade quiet, we 
quote for the present as follows (Feb. 4) : 


Lake Superior Charcoal, all numbers, . $19 50@$2000; Lake 
Superior Coke, all yer $19 00@$19 50; | Lake Superior coke, 
cinder mixed, $18 00@$1 nn cues Ohio Blackband. $190 @ 
$19 59; Southern No. 1, $17 06@$17 50; Southern Gray_ Forge, 
$15 00@$1550; Southern iret, $1700; Jackson 
County (Ohio) Silvery, $18 25@$18 75: old Wheels, $19 00@$2v 00. 


CINCINNATI P!G IRON MARKET. 
Reported for the lron Trapr Review by Rogers, Brown & Co. 

A prominent feature of the market since last report is 
the withdrawal of several of the largest companies 
that have hitherto been pressing iron. The three larg- 
est Southern producers are not offering iron at any price, 
having made engagements well up to their capacity for 
several months ahead. The effect has been to create 
some anxiety on the part of large buyers to cover for 
mill grades, which are understood to be especially over- 
sold. The new storage or warrant system goes into 
effect at once in the South. The purpose is to create an 
jndependent storage yard at each leading furnace, into 
which blocks of iron can be placed by furnace companies 
at minimum cost. The Storage Compapvy then issues 
receipts or warrants for the same, which, under proper 
rules as to inspection, etc., are to be current in the man- 
ner of Scotch warrants. We quote for cash, f. 0. b. cars, 
Cincinnati (Feb. 2) : 

Hot Buast Founpry.—Ohio and _ Southern Coke, No. 
$15 25@$15 75; Ohio and Southern Coke, No. 2, $14 25@$15 00; Ohis 
and Southern Coke, No.3, $13 75@$14 25; Ohio sort Stonecoal 
No. 1, $15 50@816 5); Ohio Soft Stonecoal No. 2. $14 50@$15 50 ; 
Mahoning and Shenango Valley, = es othe CHARCOAL 
Iron.—Hanging Rock Charcoal No. 1, $21 00@$22 50; Hanging 
Rock Charcoal No. 2, $19 0U@$22 50; Feandiges and Alabama 
Charcoal No. 1, $1 5 Oe 00@$18 50; Tennessee and Alabama Char- 
ee N 0. 2 $17 00@$18 00. Forar—Strong Neutral Coke, $13 25@ 

ottled Neutral Coke, $12 75@$13 25; Cold Short 
Soke. ‘$13 00@$13 50. on WHEEL AND MALLRABLR—Southern 


os one $20 00@25 00; Hanging Rock Cold Blast, $22 00@ 
00; Lake Superior Malleable & Car Wheel, $22 00@$23 00. 


ST. LOUIS PIG IRON MARKET. 

A quieter tone has prevailed, owing apparently to 
some of the large buyers having withdrawn from the 
market after their heavy purchases of last week. En- 
quiries for grey forge have developed a scarcity of that 
grade in the South, but off grades of foundry iron are 
plentiful and no stronger as to price. It is the opinion 
that prices on forge grades, at least, have touched 
bot‘om (Feb. 2). 


Hot Blast Foundry— Southern Coke, No. 1, $15.75@$16.00; 
Southern Coke, No. 2, $15.00@$15.75 ; Southern Coke, No. 3, 
$14.25@$15.00 ; Southern Charcoal, No. 1, $18.00@819.'00 ; South- 
ern Charcoal, No. 2, $17.00@$18.00 ; Missouri Charcoal, No. 1, 
$16.00@$16.50 ; Missouri Charcoal, No. 2, $15 0U@$ 16.00 ; Ohio 
Softeners, $i8 00@21 00. Forge.— Mottled. $13. 00@$14.50 ; 
Missouri, $14.50@$15.00.—Car Wheel and Malleable I[rons.— 
Lake Superior. $20 0U@22 00; Southern, $20 00@24 00; Connells- 
ville Coke, East St. Louis. $470: St. Louis, $4 85. 


CHICAGO PIG IRON MARKET. 


Reported for the [Iron Trapge Review by Rogers, Brown & Co., 
Backman, Resident Agent. 


There is a better run of orders the current week but 
are only for actual and early requirements. Buyers gen- 
erally feel that there is no bottom to prices, and that the 
longer they put off purchases the lower they will be able 
to buy. The furnace side is that prices are not now 
realizing above costs and that further reduction of cost 
is impossible. So far as can be seen, no change is likely 
in the early future. An impending strike in the Con- 
nelisville coke district may exert an influence on the sit- 
uation before the month is over. We quote for cash f. 
o. b. Chicago, as follows (Feb. 2) : 


Coke and Bituminous Coal Foundry: :-Ohio (Hanging Rock soft- 
eners’. No. 1, $18 00@18 50; Obio (Hanging Rock sofieners), No. 
2, $17 00@17 59; Ohio (Hocking Valley softeners), No. 1, #18 00@ 
18 50; Ohio (Hocking Valley softeners), No. 2, $17 0C:@17 "60; Ohio 
(Hocking Valley silvery pure), No. 1, $17 00@000 ; 3 hio (Hock- 
ing Vallev silvery pure), No. 2, $16 W@L0 00; Ohio (Black Band), 
$19 CO@19 50; Ohio (Jackson county softeners), No. 1, $18 w0@ 
18 50; pore and Ashlaad brands (Ashland, Ky.), Not 1. $17 00@ ; 
17 503 No. 2, $16 00@16 59; Pies se coke foundry No. 1, $16 00@ 
16 50; Southern coke foundry No. 2, $15 25@15 75; Southern coke 
foundry No. 3, $14 75@15 25; Southern Coke, soft, No. 1, $1525@ 
15 75; Southern, coke, soft, No. 2, $14 00@14 5v. Southern coke, 
Grey Forge, $14 00@1450; Local furnaces at Chicago and Mil. 
waukee, No. | foundry, $16 00@17 00; No. 2 foundry, $15 00@16 U0; 
No. 3 fouadry, 1410@15 00; Charcoal Foundry :—Lake Superior, 
No. 1 and 2, $20 00@0 00: Hanging Rock, $21 00@23 50; Southern, 
$19 00@20 00; Car Wheel and Malleable:—Standard Southern, 
No. 3 to 6, $20 00@25 00; Lake Superior, $20 50@21 00: Hanging 
Rock Cold Blast, $24 50@27 00; Hanging Rock Warm Blast, 


LOUISVILLE PIG IRON MARKET. 

Reported for the [non Trapz Revizw by Geo. H. Hull & Co. 

There has been no change in the price of iron during 
the last week ; a decrease in the number of sales, how- 
ever, is noticeable, as most consumers have supplied 
their wants for the following six months. Sales of Close 
Silver Gray have been made at $11.75 cash cars Louis- 
ville, which is the lowest price accepted since the pres- 
ent depression. We have no change in prices and quote 
for cash in round lots as follows (Feb. 4): 


Southern Coke, No. i. foundry,(new classification) $14 25@815 25; 
Southern Coke, No. 2, Yuundry, (now classification) $14 246@ 
$14.75; Southern Coke, No. 3, Foundry, (new classification) 
$13 75@ $14 25; Grey Forge, $13 £5@$13 75; White and Mottled 
different grades, $12 75@$13 25; ave Grey. different grades. 
$15 00@$13 50; Southern Charcoal No. 1 Foundry, $16 25@$16 75 ; 
Southern Charcoal. No. 1, Mill, $14 75@$15 25; Southern Car 
Wheel, Standard brands, $21 75@822 75; Southern Car Wheel. 
other brands. $15 00@819 59. Hanging Rock Coke, No. 
Foundry, $15 50@81600; Hanging Rock Charcoal, No. 1, 
Foundry, $19 50@$21 00; Hanging Rock, Cold Blast. $20 75@ 
2375; Hanging Rock, Warm Blast, 800 00@#00 


i, 








DELAWARE IRON ORE. 


It is reported that Morehead & Co., iron manufact- 
urers of Philadelphia, are, in conjunction with the 
Baltimore & Ohio Railroad, negotiating for the purchase 
of iron ore tracts on Lron Hill, which is two miles south- 
west of Newark, Delaware. Nothing definite has been 
done, but it is stated that the prospectors have the 
refusal of about sixty acres containing valuable ore until 
May 1 next. The present owners want $200 per acre 
for the Jand. It is presumed that in the event of the 
purchases being consummated, the Baltimore & Ohio 
will extend its tracks to Iron Hill, and thus open this 
apparently secluded spot to the commercial world. The 
prospectors have sunk several shafts on the sites, and 
are enthusiastic over the finding of rich iron ore. Iron 
Hill is in Pencader Hundred, and is, in fact, Delaware’s 
only “mountain.” It was known to contain ore as 
early as 1661, and in 1725. a forge and furnace were 
built at the place and ore mined and smelted for about 
10 years. The industry was then abandoned until 1841, 
when the pits and adjacent property were purchased by 
David Wood, of Philadelphia, who operated them for 
many years.- In 1872 the property passed into the 
hands of the proprietors of the Principio Furnace, by 
whom the pits are still worked more or less extensively. 


og) cama 
Tides in Natural Gas. 

Perhaps nowhere in any gas belt is there so great 
peculiarity as exists in the flow of gas at Montpelier, 
Ind. Six hours out ot twenty-four the gas runs downto 
a minimum, and six hours out of the day the gas reaches 
maximum. When the supply is at low ebb, the valves 
are turned wide open to get a sufficient supply. When 
the gas is at_highest the smallest turn of the key 1s 
enough to supply the demand. That the movements are 
co-instant with the ocean tides is evident, but whether or 
not the same influences are the cause can only be a mat- 
ter of conjecture.—[Cincinnati Enquirer. 











Excellent Rail Mill Record. 

The South Chicago works of the North Chicago Roll- 
ing Mill Company have again broken the record in the 
production of Bessemer steel ingots and rails. In the 
24 hours ending at 6 o’clock on Saturday morning, the 
26th ult., their production was as follows: Blast fur- 
nace department, furnaces 5,6, 7 and 8, direct metal, 
801 tons; cupola metal, 629 tons; total, 1,430 tons; 
Bessemer department, 119 heats, 1,393 tons; rail mill 


department, 3,750 rails, 75 pounds to the yard, 1,247 
tons. 





A GIANT locomotive is being constructed in Boston. 
It is for use on the Atchinson Road, and has two cabs, 
one over the boiler for the engineer, and the other in 
the usual place for the fireman. The driving wheels 
are of paper, with steel tires. 


— 


To the Inauguration. 

The inauguration of President-elect Harrison prom— 
ises to be largely attended, ard the Pennsylvania Sys- 
tem of Railways for weeks has been engaged in perfect- 
ing preparations for the care of its patrons who will 
visit the Capital. It will run through cars from all 
prominent points, sell cheap excursion tickets and keep 
its tracks and yards at Washington clear in order that 
the prompt and safe movement of its trains will not be 
interfered with. The Inaugural Committee on Public 
Comfort has provided accommodations for five hundred 
thousand people, and full information can be obtained 
upon application to the nearest passenger or ticket 
agent of the Pennsylvania Lines. 








Excursion to Chicago. 

The Nickel Plate will sell excursion tickets to Chicago 
and return to accommodate persons wishing to attend 
the Convention of American Tariff Reform League. 
Tickets good going February 18th to 21st, returning natil 
February 25th, ’89. For rates and other information, 
apply to agents this company. 

wat a see Soy 
EXPIRING PATENTS. 
Relating to the Mechanic Arts, Which Become Pub- 
lic Property February 13, 1889. 

Furnished by F. B. Brock, Patent Attorney, 639 F 

St., Washington, D. C.: 


Tock safety valve for tteam boilers, H. G. Ashton. 
Die for making wrench heads, L. Chapman. 
Vault light, J. C. French. 
Paper trimming machine, Ayers & Cole. 

Compound pipe for conveying steam, etc., E B. Buckingham. 
Metal rolling mill, E. Thomas. 

Machine for cutting out blank of sheet metal, C. Gatchel. 
Valve for steam engine, G. F. Blake, 

Rotary engine, G. B. Massey. 

Steam engine. Maxwell & Cope. 
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enietecy 
Rand, McNally & Co.’s 


Business 














‘Wow Size of Page, 15x 24 Inches. 





New in Press. 





{H/T will contain new large-scale double- 
page maps of all important States 
[A\ (no cut-up maps). 

The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 


RAND, MCNALLY & CO., 
148 Monroe STREET, CHICAGO. 
New York Store, 323 BROADWAY. 


m bd * 











N._D. Fisuer, Prest. & Gen. Mar. E L Fianer. Vice Prest. Treas. 


—THE— 


WHOLESALE 


: 4 Pine & Hardwood 


47 CENTRAL W4yY, 


Cleveland, O. 


Fine ‘Harawood Finishing Lumber a Specialty. 


PLAIN OAK, SUART ERED OAK ASH, CHERRY, WALNUT, YELLOW POPLAR, HICKORY 
RED BIRCH, ROCK ae PLE, BIRD’s EYE MAFLE, WHITE MAPLE, 
BEECH, KLM, cOUTHERN PINE. 
Bridge pis Oar Timber Cut to Order. 
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A. M. ALLyn, Sec. 


ion shor = Wilson 


Puumber Dealers, 





ALL FOR THREE DOLLARS. 


EXTRAORDINARY OFFER. 





For One year at simply the Subscription Price of the IRon TRADE Review, $3.00. 


In other words, Texas Siftings, the Leading Humorous Journal of America, a $4 paper, 
for nothing. 800 Pages, 1,500 Illustrations, Free. 3,000 columns given away. 


To every person who, between now and January 3ist next, will subscribe for the Tron TRADE 
haviny. one year, and pay the yearly subscription price, $3.00, we shali send FKKE FOR ONE 
* R a copy, weekly, of the celebrated [llustrated Humorous Paper, Texas siftings. 

The subscription price of s»ftings is $ta year. It is a 16-page paper, profusely illustrated by 
the leading arti-ts and caricaturists of the day. It is published in New York and has a National 
pees. Both new subscribers and those who renew their subscriptions to the Iron TrapE 

KVIEW will have the privilege of this offer. 

Kemember that 1 exas ae is offered free only to those who subscribe for the Iron TRADE 
Review between this date and « January 3lst next. No such offer as this has ever been made. 
Usually when two papers are * * clubbed,” or offered together, a small discount off the price of both 
8 given, but never have two been offered for the price of one. 


WE OFFER A $3 AND A $4 PAPER FOR THE PRICE OF THE FORMER. 


No one but an Iron Trape Review subscriber can get ape senge for less tnan $4 a year, 
The subscription to the ' ON Trapé Reviaw, $3, should be sent direct to us by P 
Postal Note, or otherwise, . 

for one year. 


THIS OFFER IS NOT 0? 4% 


O. Order. 
ve shall order the publishers to mail Siftings from New York free 


TO SUBSCRIBER3 WHO SEND SUBSCRIPTIONS TO 
THROUGH AGENTS. diced. 


THE CLE’ ELAND PRINTING & PUBLISHING Co., 
Cor. St. Clair and Wood Sts., Cleveland, 0. 


Proprietors [ron Trape Revigw. 








=uROULES, 
THE GREAT STUMP AND ROCK 


ANNIHILATOR., 


HERCULES POWDER} 







° 


—— 


Stump before a blast. | epee after a blast. 





STRONGEST and SAFEST EXPLOSIVE 


Renown to the Arts. 


> POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 


FOR SALE BY THE 


HERCULES POWDER COMPARY, 


40 Prospect.Street, Cleveland, Ohio, 
J. W. WILLARD, Manager. . 





The Van Nostrand Science 


SERIES. 
{Smo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
'  SusBsect DEMANDs. 

No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R. Armstaong,C. E., 2d 
Edition, with an Essay on High Chimneys; by 
Pinzger. 

i 2—Steam Boiler Explosions: by Zerah Col- 


No. 3—Practical poppies of Retaining Walls; 
by ye Jacob 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. E. 

No 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 
2d Edtion 
o. 6—On the Designing and Ceneireation of 
Storage Reservoirs; Arthur Jacob, A. 

No. 7—Surcharged and reat ty, of Re- 
taining Walls; By Jas. S. Tate, C. E. 

No. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. S. W. Robinson. 

No. 9—Fuel; By C. William Siemens, D, C, L., 
to which 1s appended the Value of Artificial 
mint - Compared With Coal; by John War- 
ma 
Oo. 10—Compound Engines; Translated from 
the trench of A. Mallet. With Results of 
American Practice, by R. H. Buel, C. E. 2d Ed- 
ition. 

No. 11—Theory of Arches; By Prof. W. Allan. 

<< ss Theory of Voussoir Arches; by Prof. 

a 13-Gases Met With in Coal Mines; 

J.J. Atkinson 3d Edition. Revised. To hich 
is added The Action of Coal Ducts. by Ed. H 
Williams, Jr., E. 

Bo, ie i —Feietion of Air in Mines; by J.J. At- 

in 

No. i5—-Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 
Algebraical Equations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 
H. dornelas M.A. 

No. 18—Sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No 19—Strenth Ci 7 Under Transverse 
ag by Prof. W. Allan. 

No. 20—Bridge and. ., Centres; by John 
B. McMaster, C. E. 

No. 21—Satety Valves; by Richard H. Buel,C. E. 

No. 22—High Masonry Dams; by John B. Mc- 
Master. s 

No. 23—The Favigue of Metals Under Repeated 
Strains, with various tables of soemies of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by S. “a. Shreve. 
o. 24—A Practical Treatise on the Teeth of 
Wheels, with the theo C the use of Robin- 
son’s ogpatenrens: by .S. W. Robinson. 

No 25—Theory and Ra i ad. of Continuous 
Bridges; by Mansfield Merriman, C, E. 

o. 26—Practical Treatise on the Properties of 
Continous Bridges; by Charles Bender. 

27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Tho and Use; ,{ranslated 
from the "rench of M. Leon Peuchet 

No. 3u—lLerrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Rogers. 

No. 31—The Sanitary Condition of Dwellin 
Houses . 3 Town and Country; by George E. 
Waring, 

No. ; a Making for Suspension Bridges, as 
exemplified in the construction of the ast 
River Bridge; by Wilhelm Hildenbrand, C. B 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 

and Use; compiled by Prof. @. W. Plympton; 

3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwell! 

No. 37—Geographical Frank De its Uses, Meth- 
ods and Results; by Frank De Yeaux Carpenter 


No. 40—Transmission of Power by Compressed 
Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 
No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. : 

No. 43—Wave and Vortex Motion; by Dr. Thom- 

as Craig, of John Hopkins Uprveraiyy. 

No. io Terwine Wheels; by Prof P. Trow- 


bri 
No. i ccushvnemies: by Prof. H. T. Eddy. 


No. 47—Linkages: the Didiegens Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 

No. 48—Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 

No. 49—On the’ + of a Solid in a Fluid; by 
Thomas Craig, Ph D. 


No. 50—Dwelling Houses; their Sanitar Bade 
struction and Arrangements; by Prof. sabe 
Corfield. 


No. 51—The Telescope, its Construction, &c.; by 
Thomas Nolan. 

No. 52—Ilmaginary Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 

No. 53—Induction Coils: how made and how used 
3d edition. 

No.54—Kinematics of Machinery; by Prof. Ken- 
nedy; with 2 alg my eg iY Prof. Thurston. 

No. ewer Gases; e Varona. 

No. 56—The Actual =F Seumare of Earth- 
work; by Benj. Baker, M. Inst C. E. 

No. 57—Incandescent Electric f ights: hy C-mpt- 

Du Koncel and Wm. Henry Greece ;2d 

edition. 

No. 58—The Ventijation of Coal Mines W. 
Fairley, M. E., F.S.5S 

No. 59—Railroad Eeonomies; or Note’ with 
Comments; by S. W. Robinson, C. E. 

No. 60—Stren th of W rought-iron Bridge Mem. 
bers; b “4. . Robinson, C. E. 

No. 61—Potable Water, and the Different Mee. 
om. WH, Detecting Impurities; by Chas. W. 

No. 62—The Theory of the Gas Engine; by Du- 
gald Clerk. 

No. 63. House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

No. 64—Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Decimals. 

No. 66—Dynamo-Electric Machinery; by Silva- 





nus P. Thompson. 
No, 67—Hydraulic Tables; by P. J. Flynn, C. E 
No. 68—Steam Heating; by Robert Briggs. 
No. oneal Problems; by Prof. Foye; 3d 


editi 
No, 70—Hixplosive Materials; by M. P. E. Ber- 
elot 
No. i Dyeamie Electricity; by {oka Hopkin- 


son, J. A. Schoolbred and R. E. Da 

No, 72 Topographical Surveying; Geo. J. 
Specht, Prof. A. S. Hardy, John B. McMaster 
and H. F. Walling. 


No. 73—Symbolic Algebra; or the » Algebra of Al- 
gebraic Numbers; by Prof. W. 

No. 74—Testing Machines; their , — Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Recent Progress in Dynamo-Electric 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 

hompson. 

No. 76—Modern Reproductive x Proces 
one by Lieut. Jas. S. Pettit, U. 8. 

77—Stadia Surveying; the ekg “of Stadia 
Scat: by Arthur Winslow. 

“ 7$—The Steam | ngine Indicator, and its use, 

No. 719"The Figure of the Earth; by Frank C. 
Roberts, C. E. 

No. 80—Healthy Foundations for Houses; 
Glenn Brown. 

No. 81—Water Meters: Co “parative Tests of 
Accuracy, Delivery, etc. Distinctive Features 
of the F orthington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of gateeption: by Samuel Bagster Boulton 


by 


No. 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 84—-Flow of Water in Open Channels, Pipes, 
produits, Sewers, etc.; with tables; by P. J. 

ynn 

No. 85—The Luminiferous ther; by Prof. D 
Volson Wood. 

No. 86—Handbook of Mineralogy: Determina- 
tion and Discription of Minerals found in the 
United States; by Prof. J.C. Foye. 

No. 87—Treatise on the Theory of the Construc- 
son of Helicoidal Oblique Arches; by John L 
Culley, C. E. 

No. 88—Beams and Girders. 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 


Practical Formulas 





No. 38—Maximum ptrenses in Framed Bridges; 
by Prof. Wm. Cai 

No. 39—A Handbook of the Electro-Magnetic ' 
Telegraph; by A. E. Loring, a practical telegra- 
pher; edition. 


Properties and Analysis; by Lieut. John P 
Wisser, U.S. A 

No. 90—Rotary Motion; as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. 91— ravenna: Boromstric, Trigonometric 
and Spirit; by Prof. I. O. Baker. 


‘LATE ADDITIONS. 


No. 92—Petroleum: its Production and Use; by 
Boverton Redwood, F.C. F. 

No. 93—Notes Embodying Recen Practice 
the Seuttary Drainage of Buildings; with mem- 
oranda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, C. E. 

No. 94—The Treatment of Sewage; by Dr C 
Meymott Tidy. 


CLEVELAND PRINTING AND PUB. CO., 





No. 46—Ice-making Machines; from the French 





of M. Le Doux. 





Cor. Wood and St. Clair Si.. Cleveland,O. 
«e* Copies sent by mail on rece:pt of price 
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HARDWARE MARKET. Bright Wire Goods. , Cradles. : 
Rewular Ebtbssicsiinscccscsvenele EGET PIED 1 CONOR... ciccss cs vsscosssiunsukticrrapbieedounnenveeuunis dis 0&2 
» Broilers,—Henis’ ont tne. - o , Crowbara. ens 
RS OE REET x WINE CODOR, cccensesnneds : 
WHOLESALE PRICES. POP QOG..-<0seccapsrocrseressesonsd $4 50 550 650 Iron, steel points.. 5% 
Apgiis- ver Ib. kets, Galvanized, Curry Combs, 
American 1Wots dis WEES fron clad 10 q¢ $2 75: 12 at $300; 14 gt $425 Deas? is: Pattee tisessscissces! aia dis 5041005: £10810 
= nandnnnanbannaabanineen cautery pager ta a oe Oo. oan Ahn 70 | BRDDOT--cccccennsssnnsseesenrnnnneree } doz. $10.00, dis 20 
8 ey 
Anvil Vise and Drill. Peck, Stow & W. Co.’s ......... dis 5041" @50a10£10 Cutlery. 
Millers Falls Co. $18 dis 20 Elirich Hardware Co. White metal low. THG.s BU | Tablhe ooncnserectcjccssvcacesscssisccececees vitectscienecsoesesess net 
Cheney Anvil and Vise........ dis 25 @50K10 | Excelsior Pocket .......s0-sscecccssssscocessccsseseccceees net 
Augers and Bits, Butts. Discount Dog Collars. 
: PF DENOTES TNR de... usewendinientaiemici 70@70&10 | Embossed gilt.........-ccccsccccesssccesseccsssseses dis 30&10 
Common augers and bits..............0eceeeeeee ry a Cast b ss , Sint eee ee oy 
Cook’s Douglass Mfg. Co ..........cssseseseceseee dis 55 Fast ast lrou— Door Springs. 
i JOUNE, HAEPOW ...ccnvesceesnqessivesenesovsicesetts 50£10 : ‘ 
Busse eR Oe small. 818 a eee => Fast joint, broad................coscssceescseosesser sores OGE10 perros Ret, regular 19. 1886 sbheaboonoves ® dos i er 
xpans 326... 35@%a&5 elit Rvchsiahicndiendicenaiant vitessesphidl Tokls Gem (Coil); list April 19, 1886,.........0..+ Semi 
Hollow Augers, I dis 25&10 yous gout, 4 jap pore sain, oresteenncee vt Ls ted Drawing Kniver. 
-y f > eae Bonney? : sia heer .. dis 40.10 "Boone pin, phon ohag - PRT RS “nee Dougiass < — Stile. gaged ee yy 
tearn, 008 PIN. JAPADNEd ACOTMS.......00.c-.0+eeseeees VAIO | Lee & Le Fs WICC......ccccccvevccccscescssecsscccees 
ay od Ax ce vlbvcencse dis 20&10 J pin. gat sea plated tips.......70&10 | Adjustable handle..............:.0. s+ dis B@33 
rougnot steel— 1 y 
gait Th ten ba. Beate Wrought. fast joint marrow. ..........ss..... T0&10 SRS Sas Dele Hecke il 
Ship GNIS. cuckeuiteseresess 22044 dis 15&10@15410&5 Wrought. fast joint broad............cesmsessees 70%10 | Blacksmiths’ each.................. ee 8 ae 
D AUGETS... --.-s000+0.- Wro’t loose joint broad........s0.. .+-sesess+---- 70410 | Blacksmiths’ self-feeding, each...$7.50 discoun 10 
Awl Hatts. Table Butts. . back flape, Bi anincectinicesniale 70x10 prenst., a ie eee enamnepaans poy $ eR 
Tass =e 8 $3.50, dis 45 & 10 SE IEEE TTEIREL <5 coscnves socesoud vnspocereresous » Millers Falls........... 0+ dj . 
— Pan dye 8 eal A eed doz $1.00, dis40&10 Light BRBNS BUI (ons0sccct.es cnceciccctoosece nesese 70410 | Ratchet, Weston’s..............:. sssscsssseseseee 20@25 
Patent SOWING, LON .....00c000--000..0000 NE SAI Msi) Sis iisnbodenesencce. pxtees sdunndehocisecbe titi 70&10 | Automatic Boring Tools......... each, $1.75 @ $1.85 
Patent peg, plain to. $10.00 @ gro.,......dis 45410 Lightloose pitr..---.-cc.ccccosscscsscovsscevesseeasonees 70&10 | Twist drills Scie mere 
Pat. peg, ieather top, ......$12.00 Paro., dis 45410 Gon Openers. _—— — 501046 
Awls, Brad Sets, &c- Sprague No. 1 $2.00. 2 $2.25, 3 $2.50,..dis 50&10&10 Rhee re saree 50&10&5 
1s, Sewing Common P gross $1.70—dis 35 SUNN ais cs a caiuaiceapadbatasissdsochavens Gapeaieee 75 per doz Cleveland......... 5041045 
Aub » Eowten, SF ag pe ae 2.45—40@40& 10 Remestio srvcesceecescesssesseeeereccenoes ® doz 2 50, ae 4 Drill Chucks, 
Awis. Patent Peg. .......¥ gross 630—dis 40@40&10 Nationa oe ree Morse’s Beach Patent......each, $8.00, discount 20 
Awils, Shouldered Brad . 70—dis S Caps—Percussion, # 1000. Standard.. dis. 25 
= ja] oo am dis att Hicks & Goldmark’s q ye Dripping Pans 
3 ket scratch. ot nae ‘oz dis 25@30 4 L. Waterproof, 1-108 ...........s0e- e+e 5c | o* e" izes 63 
ale are soc. 9 hy gig e EK. B. Trimmed Edge, L -10° sovonenraptacelln® “ay Sheet ren eebeaceshiuebeuns tnegetedtiemn wes | sizes gree 
$12. : dis 70&10&5 E. B. Ground —— cons. Fire, 1-10 Oy XS | Sheet Iron es = igaaapaa sizes 6140 
uble Waterproof, 1-10’s ..........es000 Bea’ 
Brea Sets, Stanley’s Excelsior, No, 1. dis 30.410 sogeet Waterproof, 1-10’s .........cccccocssececcesss Mel D Fee VEO ENE at per doz. $2.00 
: " Bonndi Elys waterproof central..fire.............--eeecseees $1.60 Rival (Standard Co)......svssssesseee per gross $12.00 
—y a — Pdoz. $ 6UO@$6 50 Elys B. 8 nnn x. er to No. 54to Flour.CF 
thers. Por, $550@$5 75 p. Cartridges. i. fn’ Te 
ished veces $800 Rim fire...... discount 504542 4 
Full polished.....ovce-sssvscsveesrecesnseenssseesensce discount 25&5&2 | Kegs, ® ib........00..... Cc 2% 
Axle Grease. “discount 15&54&2 3 kegs, . > . viv 54¢ wie 
Frazier’s. in bulk.............. keg @ib 4c; pail 5c net Carpet Str.tchers. 4 kegs. gee eecceeees c E ¢c 
Toss, 10 Th cans, 10 in case 6 c 64c $ 6 
Frasier’s, per In DOOB.n-sscoorsneseeentson 0 Cast steel, polished........ =p scekedeleetensenn ® doz $2.25 | 10th cans,lessthan1010 ¢ we Te 
Bag ype - Cast iron, steel points ez deste Escutcheo 1 Pins. 
ar. © ‘Batances. we ek rennet e@2nki0 | Iron, List Nov. 11, 1885 .......dis 50&10@50410&5 
Spring balances .. Fi gat . dis £0 Cattle Leaders. NEUE onincascesecetcastinedcdseeugiotabicosse 60@60 £5 
Common AMD ....sereeeersoerereevernes .Bdox $1.50 dis 50 Pomme. Beckley & Co.78 ..........esccseesseeeeee iS 70 Escutcheons, 
Bells SOPROME'S.... .ccscce-0000s00 dis 6634410 Door Lock Same discounts as Door Locks 
and. light Brass dis 70 & 10 Peck, Stow & W. Go. Gis 50820 | Frags Thread....scsccosssssessssssceeeeesseees dis 60@60410 
H mnt pan? + eR eoeee sa My eer ‘Carpet Sweepers. Wood dis 
liver ime 18 14 
Hand, Globe (Cone’s Patent). ep ieee is 25410@35 pone ® doz $16.00 Files 
Gong, Abbe’S......00....e00000 wr arr y' Rothery......... Jddoie seks cece bagitiieas toemmacs cian 
Gong. Nichols 1s 40 Cottage MUMMERIN =< unos aucnccceeis caesgee ee ibis 
Gong, Barton’s..ccsenue-- ~ dis ee Queen. with band. Black Diamond 10 
UII  <sachiccnssvsoncies - -Bargent’s, ist RUIN cos coe nescoredebaiincedersuccabs seneeteastaidebensthacanaid 
Call ——! & 40@40&5 Garland Heller’s horse shoe rasp........... dis 504744050410 
a RIN 3e br hey Faucets, 
Steel alloy, church ro SCHOO]......cssreeeeevnsees is 0 Horse and Curry F as eee ae: dls dks a 
" THill’s Discount First Quality, Cork Lined .... .......... 7&0 
Blacksnith’s......... sossin Bullock’s..... $0410 Bed . Self-measuring, ae per doz $50 dis Waele 
i ’ t aps. 
Bousiens.. iN SEI RELY a ~-galscount @40R10 F Shallow GIMORG. cccseseasssscensces $ Others,dis 60@6045 | Paragon........... ® doz $1.75 
Belt: rp BRENT MOMDMINE cv ccsssickovsecancs too veossssaesecconend dis 40a 10 Forks 
une, P Yale cae ust May, 1884. ....dis 30 £10@40 Hay.M d Spadi A list... di 
Boston Belting Co,’s standard...... a dis TORTOAS RRS AA RES een dis 45&10&50 | ay. —_— = — yo ro 1St ...seeeeeee is 65 
GRE Bae coccered 18 &5@60. Chains. resses, 
“ oe ae a mp4 7 E te rise Mfg Cc di 20&10@30 
dard. Trace. 6% 10-2......8 pair 1.03 nterp se iceaseccsupheiness the is 
gteats Raw. regina ag og sie aiei0 Trace, 894-10-8.....™ pair ine 50&1 @5041085 Sry Pane. 
double, dis 35 Trace, 7-10-2......... ® pair 1.11 Central Stamping Co.’s low list ad dis g5ér10 
Standard, oak tanned....... s60 German Halter Chain. list June, 1857.... dis 50£10| No... plas 


New list Oct. Ist, B87. 1 e@8s.. scanhuaieh sane 
Bench Stops, 


Hotchkiss’s ® doz $5.00...............ss00 "17 10@10&10 
No. 1, $10.00; N 
Weston’s @ doz No. 1, $ 0. D exanans 


Di aeettile .;-..seccemmasaeseianaocanen « B doz $9.00 dis 50 
Bit Holders. 
Extension, Barber’s....® doz $15 00, dis 40@40£10 | 
al a Pdoz $24.00 dis 4u.&5 


Blind Staples. 


Barbed % inch and larger........... ® 1b7}4@8c net 
Barbed <6 iat IEEE SII RE aca . BIS @9c net 





Bolts. 

Cast iron barrel bolts 7/@704£10 
Cast [ron shutter ports, Wiccan ncsaahieooee } 7C@70&10 
Cast iron chain bolts................sssessesee 65£10 

Ives patent door belts A SHERRY S ~ 

Wr’t iron barrel bolts...........ccsee.eece 70@70410 
Wrought iron square toits LR 70@70K10 
Wrought shutter bolts. J 6&10 





Sargent’s list 


Carriage com. new 1-1 win 75&244&2 











ire, ye 70 
Fee dtire *Puiladsishia pattern... 75810 
fitove bolts 6244 
wan eKin@so 
ne ¥ “dis 75410480 


Blind Fasteners, 
Van Sand’s Screw Pattern $15 ® gross—dis 60410 


Van Sand’s Old Pattern.....$15 ® gross—dis 55410 
Automatic for wood............ 10.50 20 
iT) “ bric ba a $15.50 Pee eeeeee eee eeeere 
Borax. 
1 tb . Mec&kli¥o 





Boring Machines. 











Without augers. Upright Angular 
‘ tent 5 50 6 7S 4 dis 40£10&10 
| potent > ave bale 50 : 75 dis OSE 
Other aabinen., porns | eT 
hillips, with augers...7 00 7 50,... net 
Braces. 
eo. cicssnbitbiiamatent discount 50 
Sores: ah ANID. ccecaaenassnnabnniinel discount 50410 
pe nde. A 25, 27, 30..... dis 5}0&10@6045 
Bartholomew’s Nos. 117. 118, tig Res dis MOO TOMS 
Amidon’s corner brace .......00...-+s00-.di8 44@4041 
RE RT dis 
Brackets, 
° 8 list ... ..... 554£10@55& 70& 
phelf, plain Sargent 8 ist ai ai IC 1081 
Reading, Bede ‘cccccccozeseroe 
jneading, rosette.....0..... 60d10@60. 10415 







































































German Coil. list of June, saplen - 50&10&5@60 
Galvanized Pump ae - ea 1B MELE LG 
Jack Chain, Iron .. seseneveveeseer-seseesees O@TSM5 
Jack Chain. Brass... “dis70@70&5 





Chalk. 





88 50c 
Pgross isoihe, dis 10 






Chisels. 
Socket Framing. and Frmer....... dis 75&5@ 75& 10 

















Socket Framing and Firmer. Buck, Bros......dis 30 
Socket Firmer & heen sa we : ae 4 
White... ae oat dis 30@304&5 
, Tanged NN Soto ai obohadedtentl dis 40410 
Clamps. 
Snow’s adjustable, iron.. . Gis as 
Hammer’ s adjustable, i OR 
Sargent’s cabinet, iron .......0...-.scsereee dis Pert 
Clips. 
Axle and spring bar, Norway iron...... dis 554545 
Wrougit-lron felloe clips..................0 ® th. 5 
Steel felloe clips...............s00» RE Re eH e 
Cocxeyes 
Sieink: ..... acssuicasamiaanatne ee .50 
Cocks, Brass, 
Hardware list ..... dis40&10&2 
Coffee Mills, 

Enterprise 20 & 10@30 
Compasses, Dividers, &c, 
eeRIIOR,. .., «. cccsssntbsbnneasccaninvenuntatnenh dis 70@70410 
CR TENET scccnsssoacessteosocesssecss nseesesooseoten dis 70@7010 
Dividers dis 70@70410 
Bemis & Call Co.’s Dividers... dis 60485 


Bemis & Call Co.’s Compasses & Calipers. ‘tis 50&5 
Bemis & Call Co,’s Wing & Inside or Qut- 

ie Ree 
Bemis & Call Co.’s Double... ie? 
Bemis & Call Co.’s (Call’s Patent ‘Tnside). i 
EEE REL LTO ELLE LEE 
Cook’s Extension. 


























J. Stevens & Co.’s Calipers ant Divi- 
ders dis 25410 
Coopers’ Tools. 
pred A ccncebaainieiane? eaaaeameudimmsedsounia discount 20 
tone Be a rd discount me 74 
E cL s. We te vichosteessecanincvcnianinaadaicananl &5 
Corkscrews. 

Humason, Beckley Mfg. Co............dis 40@40&10 
Clough’s patent dis 334@33'445 
Corn Knives, 

Clipper es 2,00 
X. LO. 8 . 4:50 | 
ReassebtScccccccccccccccccccccccese” cooceee eccncensessoneses od 6.50 


















































doz. $3 00 375 425 475 535 6 00 7 00 800 900 
Fluting Scissors. 





Handles— 
Door or Thumb Litches. 
Per doz Nos. 0 3 a 
Sarzent's .. -90 100 118 ses Norm he 410 
h 3U0@35e 











Hammer and hatchet dis 40 
Brad awa 
Hickory firmer chisel, asso 
Hickorv firmer See. = pce - gross $5 00 




















ocket Pe - aly assort .....P 8 $5 00 
‘ile. assorved.. .B gross $2 75 t 


rae eee >] 





Auger, assorted 
Auger, large ....... 





tiangers, 
Barn Door. old patterns...... .....dis 60410 &1(@70 









































Giimas (Anti-Friction)...........cccesee-c00cs00.., dis Tu 
SD casuitevesessictehbagbants secoesentecd dis 4( ide ioaioas 
arn Whedattevcrs veseds pec Od : 
MICE: -durxtiechacsscpabun benebeceibaatl 
Terry’s Patent....5 in.. 12.00; 4 ix., 10.00. dis 0&5 ne 
Paragon ° dis aio 
Richards dis 30@30&10 
Harness Snaps 
SEORONRT,. ROW TING cos cocssssaklocteintcveereritesciay dis 40&10 
Covert, New Patent, new list............ .dis W&542 
Hay Knives. 

Lightning......... SAE TEE per dos. $18 00 dis 25 
| ETS ® doz $17.00 dis 30 
Hinges. 

Wrought Strap and T Hinges. 70&105@70&10& 10 
Screw, hook and strap, 6 to 12in 3% 

14 = — 
Screw hoos & eye bina 4% 2 doz 1.50 
3.80) 
Gate, western e ies $4 40, dis 60 
OAR, TEs les Sehebanesicensoncetioner .® doz $7 00, dis 55 
Gate, N. E. roversibie.. hess 8 doz $5 5 20, dis 55£10 
Gate. Clark*s. as o dhe Driccccesssentai 
Gate. N. Y. State .... 
Gate, pb ag ones 
Gate, common sense......... a 
Gate, Shepard’s ...... 
Hollow-Ware. 
Stove Hollow-Ware. Ground dis......60&5@60£10 
Unereund . ...604£10&10@70 
Bnamecied ebiae  ceviéecsisiw veciaes oF 7 py hr 
aucepans 
Galvanised ’ Tea Ketties 
pS eee 7 8 9 
Each...... “35 60 65 75 
Hoes. 

‘Garden. mortar...........s000 dis 65 
Planter’s. cot dis 65 
Canton.. dis 65 

Hog Rings and Ringers. 
PRE a SUN: didi ccccs cence ed } Oss 4 
“< View {oid Styie.. pata: 
_/ Seer eet Improved ........... 
Blair hog ringers.............:.0. 000 ® doz $2 6)@$2. 
ooks. 

| Bird Cage. Bersent’s I Wb csditinrnieons ey 
| ae dis 75£10@8) 
Siothes Line Sargent’ “) Wea -~-dis rans tt) 
Ceiling Sargent’s list dis 55410410 
Coatand Hat. Sarwens'e TBE oss vce dis 55&10@ 60410 
Wire Coat and Hat. Gem...........cccccccccesseseoss dis 45 
Wrought Staples and Tacks & 

weet: ee’ 2 eee dis80£2U 


dis 75410 
Hooks and Eyes—Malleable Pa dis 71 @70&10 
Hooks and Eyes—Braaz.................. .. dis 60£10£10 
Horse Nails, 





WOOGIE siciniistatesi tacccocectnacenedceindc <recesnisinss' xc No. » 9 2 pA 6 

Fluting Machines . Ausable. ® tb...23 24 25 df He datsAloves loan, 

‘ Putnam, ®fb...18 19 20 21 23 . dis 
ie TN ier senses -ectndtnntineatecdaons SR TB, Bie | TORO; scivssansesascsecacanectsrsectnscastecns “SESE lL 10 
Care Hand Fluter. White Metal. Horse Shoes. 
__ | Ana Biter eed is 25 

Gheeand hand. Nos. 85 $15.30. 95 $8. 110 $11 « dis 40 | Burdon, at factOry........0....ccccosces sercesces keg $4.00 
Knox, 4% inch roll............essess ach } 3:5 35 R.1 + nem Shoe Co., Perkins’ Imp. at pm 
Knox, 6 inch rolls ...........+-s+000« $3 60 pan as ® keg $4 00 
Crown, 4% in. $3 ed 6-in. $4.00; 8-in. $6 50 Mule ay at factory... «+8 keg $5,00 























7ac. St eeeeeeeeeeeeses 
Crown Jewel....scscsecmesessesoee 6-in. $3 50 each, dis 4 
American. 5-in. $3; 6-in. $3 bead 7-in. $4 50 
rach .. ...dis 35 
Crown hand fiuter, Nos. 1 $15; 2, $12 50; 3, 
EEE TIPE cucoctesehosnadunisminbindaete’ dncncinite ae is 30 
Gauges. 

Marking ...... dis 60&1C 
MING ccccssaneostataebsdauasavisaanstiassartcoudeusaaal dis 10410 
Gimilets, 

Nail and Spike... - dis 5041045 

Double Oat. low hit... 
** Bee’... ....c000 ...® eross $12, dis 2@2545 
“@lue Pots, 

Win qmamalle. Qcccidesens nctanseciens dis 40£5@40410 
Famiiy, Handy ....... 2 dis 50 
Grindstone Fixtures, 

Sargent’s “ dis70£10 
Gun Wads, 

U. M.C. & W. R. A.—B. E., llup...2 00 
U. M.C.& W. R. A —B. E., 9&1U... 2 30 
U.M. C. & W. R. A. K,, 7&8 . 260 di 20. 
U. M.C. & W. R. A.—P. E.. lap... 3 10 ¢4is W&2 
U. M.C. & W. R. A-—P. E.. 9410.4 09 
U. M.C. & W. R. A.—P. E., 7. 490 
5 OD ere eae 175 
Eley’s P. E..11@20 ia 28 
Hack Saws, 
Griffin’s> Hack Saws, complete........ dis 40£10@5 
Griffin’s Hack Saw. Blades only...... sone ose 
Diamond Hack Saws and Blades... 
Halters. 
Jute horse and cattle ties.............. $13.50 gro. net. 
Hammers. 
NT SE, discount 25@25410 
Atha new riist; Jan 15. “e! RIES dis 50@50£10 
Magnetic Tack, No. 1 2, 3, $1.25, $1.50 and a. 
ais v 


Heavy hammers and deiges wader 5 ee. 36o,over 
5ibs, 30 c, new list.... ---60£10&10@70 


mand Cuffs and Les ‘Evens. 
Providence Tool Co., hand cuffs, > he ® doz.. ~tie 0 


Providence Tool Co., leg irons $25 
‘ower’. 





Hose, Rubber, Boston Belting Co’s. 
Standard .-70@704£10 


















Ice Picks, Chisels, &c, 
Am. Ice Chisel Pol’d............... ® doz. $3.00, dis20 
Ice Cream Freezers, 
en eO th. ccccsesecsmedl 504£10 
MIRE. ws vechnnteseenses-cosun cananetupeionmeneeocebaiiens anukh 55410 
SIRO B so ccccccevscoscons covsnmsantdede tesnencebibdbtitidesces 50410 
Ice Tongs, 

ROR, (.cccsciaservannasaemnteanell doz $4.00, dis 25410 
RT -@ doz $2.75, dis 20@25 
Jack Screws, 

Illinois Bolt Co- list...... dis 70 

Kettles 


Spun. Stamped. 
Brass. 7 to 17 inches inclusive...... 24 
Brass larger than 17 inches......... 26 Bu 
Enameled and Tea Kettles........See Hollow Ware 
Keys. 
Eagle, cabinet, trunk and padloock........ dis 334442 
Knives. 

Russell’s Butcher....... net 
Moran’s Shoe Knives...............0.... dig 20 
Knobs, 

Cc - Japanned............ .® gross 80c. dis 60410 
Base, Rubber Tiv...... dis 7041045 
Hemacite Door Knobs. new list i 

















Ladles, 
Melting, Sargent’s ecoeceeeh AS oat 
Melting. eater s ‘Patent.’ don $4, ey dis . 
Melting, P. 8S. & W ........... eccoscoccsseesshis SO& ‘io@to 
Lanterns 
Tubular No. O...scseonsssees sorcrenee $4.50 per ger 
i) 5 ) 
Tubular. it Wire. No. 0, # dos................ 6 00 
Tubular. Lift Wire. No. 1. ® dos ......... ..... 700 





Police. Small. $6.00; Med.. py aeons 
$9.75 dis20@ 25 
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Classified List ot Advertisers, ' 


Ihe star (*) incicates thet the adv. appears al- 
ternate weeks | ; the dagger (t) once a month ; 
the double dagger (|) irregularly. 





PaGrE. 
Bolta and Nuts— 
Hotchkiss & Upson Co., Cleveland. 0O.. 10 
Colwell & eee Norway _ Liven Cleve- 
SEIEG. Ci -nisocudinaciinsonn. oat cavenenbbaenies RG 
Brick and Tile ‘mien. 
Frey, She*kler & Hoover, Bucyrus, O ......... 18 
*Stevenacn & Co., Wellsville, O................... 1 
Bicycles and Tricycles— 
A. W. Gump & Co., Dayton, 0...........000..000. 19 
Babbitt Metal— 
Vay Manufacturing Co., Elyria, O............... 16 


Belt H Iders— 


*W.R.Santley & Co., Wel ington, O............ 2 
Boilers— 


Emith & Teachout, Clevelend, O... al & +e 
1.C. McNeil ‘'o., Akron. 0... 

Mansfield Steam oiler’ Works, “Mansfield, 

Reeves Bros.. Niles. O..csce.cesssoussssesecesed & 1 

Sharon Boiler Works, Sharon Pa................. 2 

Enterprise Boiler Co , Youngstown, O..... . 20 

Lane, Bodley & Co, Cincinnati. 0............-.. 20 

*John T. Caulfield, Richmond, [nd............... 2 
Revel Jig Mills— 

C.J. McNutt, Ashtabula, 0..............ccseseceeee 20 
Books— 


Cleveland Printing & Publishing Co., Cleve- 16 


and, 
Rand,” McNally & — Chicago ona New ‘ 
Seeger & ‘Guernsey Co., New York............... 17 
Coal and Coke—— 
burgh & Wheeling Coai Co., Cleveland, 


einitthasb = 
Cleveland lebadeaes be Publishing Ke. ,Cleve- 
land 0O..... A | 
Coal Serccus— 
i+ sa seadhr Clty We ire hed ren Weeks baciteesiceten 


Cranes and Derricks— 
Phoenix Ir n Works, Cleveland, 0............... 19 
wont rier Manufacturing Co., Cleveland, 0. 18 
Wm & Co., Youngstown, O....... 20 

Car W heels— 

Bowler & Co.. Cleveland, 0...........2.. ccceeseeees 20 
Clevelana W heel & Foundry hecheniunta bona 
BS Dinccscen ate . 18 

Chem'‘ca\ jmion 
J. F. Elsom, New Albany, Ind...................... 10 

( utters— 
+B own & Sharpe Mfg. Co.,Providence,R.J. 20 

Damper Regulators— 

*Surtis Regulator Co., Boston, Mass........... 8 

Drilling Machines— 

Bickford Drill Co , Cincinnati, O.. 


Uni. ersal Radial Drill Co., Cineinnat', ee | 
lodge, Davis & Co., Cincinnati, 1).. 9 


oe ceeeceses 









*K.A Schumacher, Cincinna i, O.....0........ 10 
Engineers and Contractors— 
E. H. Jones & Co. Cleveland. 0.................. 1 
Jas. P. Witherow, Pittsburgh, Pa...... 2 
Alex. Laughlin & Co., Cleveland. 0............. 2 
McClure & Schuler, Pittsbur,h, Pa. ............ 2 
Elevators— 
L. 8. Graves & Co., Rochester, N. Y............ 2 
Explosives— 
Hercules Powder Co., Cleveland, U........ ..... 12 
Emery Wheel Machinery— 
J. Wendell Sole, u. 5. Oclussbus, 0., or 
IIIIIING TEE csccncerendebeenetibebstaseceseass | Sacieance 
Engravers and Melia 
Baines Electrotype & Engraving Co ,Cleve- 
SI i ee Ser eh) ay ae 
Engines (S'eam)—- 
Ki by Manufacturing Co., Cleveland. be a 1 
Novelty [ron Works. Canton, 0........-.... .... 10 
Aetna Machine Co., Warren, 0.................... 18 
C. & ‘+. Coopar Co., Mt. Vernon, 0.............. 20 
Lied Pe EE NE ee 19 
Wm. Tod & Co., Youngstown 0. . 20 
Lane & Bodley Uo., Cincinnati. O 20 
E. - Cline, Alliance, RF acces 20 
KE. Jones & Cc., Clevelan 1 


BO bos Machine Co., Columbus, ¢ ro: 
*Chandler & Taylor Co., Saugnarolls, jst. 2 
Buckeye Engine Co., Salem, ee . 18 

Engines (Gas)— 
Schleicher, Schumm & Co,, Philade’phia, 

iis ORME CENT. (EE oc cackndschncacie pncevenansecene 19 

Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland, O.. 14 
*Ou tis Regulator Co., Boston, Mass ..........-. 
Harlow Lubricator Mfg. Co., Boston, Mass.. 2 
Cleveland Flue Cleaner Co., Cleveland........ 14 
Forges— 
Gaoeciand Clty Forge & Irce Co. Glor eland, 
0. 


voundries— 
Bowler & Co.. Cleveland, O..... .............. 10 & *0 
Tayior & Boggis Foundry ©)., Clevel and. 0. 10 
Ww. Fitzsimmons & Son, ‘ ‘leveland, : 
Curry & Co. Meadvillie, Pa..... 
Cleveland W nen & Tounsry \ Ww 

ON ea ae ee 

For Sale— 
Foundries, Furnaces, Machirery, etc... 

Flue Cleaners— 


Cleveland Flue Cleaner Co., Cleveland, 0... 14 





10 & 14 


Crescent Manufacturing Co., Cleveland...... 14 
Files — 
Iadustry File Works, Cleveland, 0.............. 10 


Feed Water Heatess— 
Guiwet & Bierce Manufcctuing Co., Day- 


Mm Jk ‘k Dunn Co., Cincinnati, O............. 1! 
W.C. Armstrong & Co. , Springtield, 0......... 19 
Hop s Manufacturing Co., Springfiela, 0. 2 

. Jones & Co. Cleveland........... steessies 


Pky TRAD 


f Founary Cupolas— 


Victor Colliau, Detroit, Mich....................... 10 
Fro-t Proof Steam Traps— 
Jurt's Regulator Co., Boston, Mass............ 8 
Foot Rales— 
Cleveland Printing & hheeapeeesates te dexshys 
land, 0... 
Foundry Supplies— 
J.D. Smith & Co., Cincinnati, 0.................. 10 
Governors— 
Leonar¢ & McCoy, New York.................0... 2 
Haroess and Carriage Hard ware— 
Geo. F. Eberbard C»., Akron, 0.............000. 10 
Hard ware— 
Wm. Bingham Co., Cleveland, 0O........... 10 & 19 
Kierhard Manufacturing Co., Clevelana, O. 10 
Ice Cream Freezers — 
Kingery Mfg. Co., Cinciunati, O.................. 20 
Injectors— 
Columbia Inj ctor Co., Clevelard, O............ 2 


Insurance Policy Registers— 


at onary Printing & Publishing Co., Cleve- 
ee | Re ONE AE Re: A BESS seilide 
Iron Roofing— 

Sykes Iron Roofing Co., Niles, O.................. 12 

Cambridge Iron Roofiog Co., Cambridge, 0. 1 

Garrv Iron Roofing Co.. Clev COR, Ciccnninns 17 

Standard fron Co., Bridgeport, O................ 10 
Tron Ore and Pig lron— 

Dalliba, Corrigan & Co., Clevelind, O......... 10 

Tuttle, Oglebay & Co., Cleveland, 0O............ 10 

J. H. Outhwaite & Co.. Cl veland, O............ 10 

Pickands, Mather & Co., Cleveland, 0. ....... 10 
Iron Lime Kilns— 

Fred Kranz, Sandusky, 0...........cscccsssseeeeeees 19 
Iron Planers— 

Smith & Silk, Cincinnati, 0.......................008 20 
Lumber— 

Fisher & Wilson Co., Cleveland, O.........10 & a 

Martin & Barris, Cleveland, O...............cs00 
Lathes— 

Muller Machine C>., Cincinnati, O.............. 12 

Sebastian, May & Co., Cincinnat'. 0............ 19 

Lodge, Davis & Co., Cincinnati, | RS 


H L. Shepard, Cincinnati, aie.c ckacssaueicnciscin, Oe 
Mining Machinery— 
American Manufacturing, Mining & Mill- 
ing Co., Cleveland, O.... 
ba maton ‘Camp & Lane Machine Co., “Akron, 


Machinery (General)— 


Machinery Manufacturers’ 
Cleveland, 0. ale 
Lane & Boiley Co. Cincianasi 
Lord, Bowler & Co. Cleveveland. 
*Columbus Machine Co., Columbus, O 
Machine Shops— 


Webster, Camp & Lane Machine me <Akeen. os 


O.. wade 
Novelty Iron Works, Canton, 0.. scenastn ae 
Machinists’ Tools— 


we ssociation, 








E. E. Garvin & Co., New York..............00 2 ee 
Patents— 

M.D. & L. L. Leggett, Cleveland, 0............. 1 

Jos. A. Osborne, Cleveland, UO — 

H. T. Fisher. Cleveland. O............0cs.-00s.<cs0ee 19 

*Thomas P. Simpson, WashIngton, D. C...... 14 
Pumps (Steam)— 

Joha H. McGowan & Co., Cincinnati. 0...... 2 

Hughes Steam Pump o., Cleveland, O........ 2 

Laidlaw & Dunn Co., Cincinnati, O............. 18 

E. H. Jones & Co., Cleveland.. ................0.00 1 


Pumps (Chain)— 
S.E Crawford, Norwalk, 0.......0....sccceseeeeee 19 
Pig and Bar Iron— 


Condit, Fuller & Co., Cleveland, O 10 
Cleveland Rolling Mill Co., Cieveland, te . 10 


V.F. Jarvis & Co., Detroit, a: .1 

Hussey & Pomeroy, Cleveland, O................. 10 
Paint— 

Iron Clad Paint Co., Cleveland, O............... 17 


Pipe Coverings— 
John A. McConnell & Co., Pittrburgb, Pa... 16 
Punching and Shearing Machine — 
*Bertch & Co,, Cambridge City, Ind............ 1 
Railway Supplies— 


Bowler & Co., Cleveland, 0... 10 
Cleveland City Forge & Iron Co. ‘Cleveland, 





Cleveland "Wheel & Foundry Works, | Cleve- 
SUNIAENS TEs coctcdcuas supecd bon pubasancacesioreéaacnnsabasabese 18 
Railroads— 
I IG UD soci ncinconsavencdeenvescncdbonneadiaanss Um 


Reducing Valves— 

*Curtis Regu'ator Co., 
Steel Pens— 

Ivison, Blakeman, Taylor & Co.,New York. 19 
Signs— 

Weber & Lind Sign Works, Cleveland, O.... 19 
Steam Heating Apparatus— 


‘Curtis Regulator Co., Boston, Mass............ 8 
A. A. Griffing Iron Co., Jerssy Ci:ty,N. J..... 2 
Stoves — 


Boston, Mass ........... 8 


Taplin, Rice & Co., Akron, 0.........c..ce000seeees 1¢ 
Cleveland Co-Operative Stove Co,, Cieve- 
AMIE AD Sites eeceactncyasty  cicpuh sichaséseacnnsbiveietoes 


Steam Boiler Inspectors— 


Hartford Steam Poiler fespection * Tega 
ance Co., Hartford, Ct.. ateieeeaandiae 


Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co , Cleveland, 0.,... 10 
W. F. Thornton, Cleveland, 0 10 


Saf+ty Water Columns— 





i .G lev ( Muller Machine Co., Cincinnati, 0... 
B - snag Bee Gone Choreland, O..sccrcsrme » Machinery Manufacturers’ Association, Cleve- . 
E.C Atkins & Co.. Indianapolis, Ind......... 1 Metiowai, Jain ft Go. Cincinnati, 0... .. 2| 
Steel Stamps and Stencils—- \ eConne! » John & Co., Pittsburgh, Pa..... 
Sr Mikehte BOs. Clovsiond. 0............ 10 McClare & Schuler, Pittsburgh, Pa................. 2 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland, 0 ... 10| Novelty Iron Works, Canton, V.............s0 10 
Summers Bros , Struthers, 0.............ssssseseee 10 (@) 
Sheet Steel— ‘ Outhwaite, J. H. & Co., Cleveland ee 
| Standard Iron Co., Biidgeport, O....sccs...... 10 ; Osborne, J. Asp Uleveland....crsssserrenecssccescccce, 3 | 


EF REVIEW. 





Steel Castings— 

Chester Steel Casting Co., Philadelphia, Pa. 19 
Steam Fitters’ Supplies— 

Worawek Manufacturing Co., ‘Cleveland, 


See POOR Oeee Reon seems seeeeenceres SORCSE Hoot eran ee eeereesereees 


Tool Holders— 


Walker Manufacturing Co., Clevelcnd, O... 14 
Turnbuckles— 


Cleveland City Forge & Iron Co, Cleveland, 


onine Machines— 


Horton Manu’f’g Co., Ft. Wayne, Ind.......:. 19 
Wire Goods— 

F. Powe’l & Co., To'edo, 0......00. ceccccesessceee 1 

W. 8. Tyler Wire Goods Co., Cleveland, 0... 2 

tsedgwick Bros., Richmond, Ind..............--- 14 


Wire Machinery— 
John Adt & Son, New Haven. Ct................. 19 


INDEX TO ADVERTISERS. 
A 


Etna Machine “o., wg O.. ae 
Armstrong. W.C. & Co., Springfield, ER » 
American Manufacturing, Mining & Milling 











Rs I ti nica iesinias Mth cotehandinasnen busennd 
Atkins, E. C. & Co.. Indianapolis, Ind.. ae 
Adt, John & Son. New Haven, Conn.............. 19 





B 
Bowler & Co,, Cloveland....s.ccccccsccscssccccsees 10 & 20 
Bingham, Wm. & Co, Cleveland ee -» & 19 
Bickford Drill Co., Cincinnati, O.............. ..... 1 
*Berich & Co,, Cambridge City, Ind... 
Buckeye Engine Co., Salem, O.... 18 
+Brown & t harpe Mie. Co., Providence, K. 1.. 20 


Cc 


Colwell & Col'ins Norway Rolt Co., vieveland. 10 
*Caulfield, John T.. Richmond, nd .. oe ae 
Cleveland Prt’ g& Pub’ g Co., Cleveland.. 2&4 
sg ea Wheel & & Foundry Works, Cleve- 
Canton Well Driller Co., Canton, ( 
Cooper, C & G. Co.. Mt. "Vernon, 0....... 
Crescent Manufacturing Se. Cleveland 
Curry & Co.. Meadville. il 
Cleveland Flue Cleaner Yee Cleveland. 
Cambridge Iron Roofing Co. Cambridge, 0. 
Crawfart, &. B., Norwalk, 0.....0.ccccccccoccese: eco 
Condit, Fuller & Co., Cleveland. 
Cleveland Rolling Mill Co., Cleveland... he. 
Cleveland City Forge & Iron Co., Cleveland... 
Cleveland Co-operative Steve Co., Cleveland. 
Chester Steel Casting Co., Chester, pee 1 
DE A ee ; eee een 
*Curtis Regulator Co., Boston,Mass... 










Columbia Inj-ector Co., Cleveland, oO. 
*Chandler 
Colliau, Victor, Detroit, Mic 


ae eee “a0: eeeees 


& Taylor Co., Indianapolis, ae... 


Enterprise Boiler Co., Youngstown. O.. 
Eetipes Electrotype & Engraving Co., Cleve- 


$e. SRR R enw eeneeeeeeeeee seer teen eeeenee: eeeeseeeeeeeeten ane 






Fay Manufacturing Co., Elyria, . 
*Forest City Wire & Iron W orks, Clev land... 

Fisher & Wileon Co, Cleveland. 10 & 
Fisher. H. T.. Cleveland.. : 
Fleharty, J. Tir & Co., Cleveland..................... 


Cc 






Gump, A. W. & Co.. 


Leggett. M. D. & L. L.. Cleveland..ccccccscessccree 1 







Leonard & McCoy, New York 
Ni 


Mattall: 5.0, Ca: AWee Oy. cccovsscnencsecsssssecoies 
Mansfield Steam Boiler Works, Mansfield, O.. 
MOM Ult, C. Dico AO Ais O oisccsccnesciccaissoscense 
MeMyler Manufacturing Co., Clev land aE: 
Martin & Burris, Cleveland vie saul 





0 

ee 

*Columbus Machine Co.. Columbus. 0............ 54 
2 

Dhodiddaicecscal ~ 10 


Dalliba, Corrigan & Co., Cleveland................. 10 


and 2 
E rece Manufacturing Co., Cleveland...... 8 


Eberhard Geo. F. Co., Akron 0.......c....00..000 
Elsom J F., New Albany, MR heacries sekkiceeaces 10 
F 
Frey, Sheckler & Hoover. Bucyrus, O 18 





Dayton, 0O........... . 19 





Garry Sram. postane Co. Cleveland 2 
Graves, L. .« Co., Rochester, N. Te 
Garvin, E. | E. & Co. .» New York..... 19 
Griffing Iron Co, A. A., Jersey City, N. J...... 2 
H 
Hotchkiss & Upson Co,, Cleveland............sc000 10 
Hercules Powder Co., Cleveland.. 
Hoppes Manvfacturing Co., Springfield, 0...... 20 
Hughes Bros. Steam Pump Co., Cleveland..... 2 
Hursey & Pomeroy, Cleveland...........-.:c0:es000 10 
Hartford Steam Boiler Inspection & Insur- 
ance Co., Hartford, Conn... <ccs---scccssesesecesscce 2 
Horton Manufacturing Co., Ft. Wayne, Ind.. 19 
Harlow Lubricator Mfg. Co., Boston, Mass..... 2 
i 
Tndustry File Works. Olevelant... sessecccveree 10 
Iron Clad Paint Co., Cleveland .. 17 
Ivison, Blakeman, Taylor & Co., New York.. 9 
J 
Jarvis, W. F. & Co., Detroit, Mich............cse0. 10 
Jones, E. H. & Co., Cleveland...........cccccsessecsss 1 
K 
Kilby Manufacturing Co., Clevelond a hamaees 
Kranz, Fred, Sandusky, O.........+ ccosees ie 
Kingery Mfg Co, Cincinnati, Re ee 
L 


Lane, Bodley & Co., Cincinnati. 0..............., 2u 
Lodge, Davis & Co., Cincinnati, O............ceee0 19 
Laughlin, Alex, & Co. ERR 2 
“Lioyd & “terrett, Erie, P. .19 
Laialaw & Dunn, Cincinnati, 18 








| purposes. 


Pittsburgh & Wheeling Coal Co,, Cl 
Pheenix Iron Works. Tovaend.. nesommmenl . 19 
Powell, F. & Co., Toledo, om: 
Pickands, Mather & Co., Cleveland............. 10 


Reeves Bros., Niles, 0..... wud & 10 
Reliance Gauge Co., Cleveland... 10 
Rand, McNally & Co., Chicago and New ‘York 12 


see eeeresees 


= a | 4 10 





SSNS Oe meee r wees ee eeees soreness seeeee 





ph 4 Iron. Roofing Co.. Niles, a. striae 
Sebastian, May & Co., Cincinnati, O 19 
Shepard, H. L.. Cincinnati, ee eae 
Smith & Silk, Cincinnati, | . 20 
Sanger, A. I.. Cleveland................00. comms 20 

ummers Bros. & Co., Struthers, 0 . 10 
Seeger & Guernsey Co.. New SEER ctvle-tcanndceeas 7 
Smith J. D. & Co. ‘Sincininiati, 0... ..ccccccccsee ae 
*schumacher E. Cincinnati, O.............000- 10 

Simpson. (ek 'P. Wash. VOR, 2. O.ceccrses 14 
g | keer ewick Bros., Richmond, Ind...............00 +. 14 

Santley, W. R. & Co Wellington, 0 iagache nena 2 
Standard Iron Co., Bridgeport, O............ccccoces 10 


T 
Tod, Wm. & Co., Youngstown, O..... mee 
Taylor & Boggis Foundry Co., Cleveland... serie iv 


Tuttle, Oglebay & Co.. Cleveland......... en 

Taplin, Rice & Co., Akron, RS ee a 

qrernten. W. F., Cleveland... . 10 

Tyler W.S. Wire Goods Co., Cleveland.... wa & 

U 

Universal Radial Drill Co., Cincinnati, 0...... 1 

Witherow, J. P,, Pittsburgh, Pa..............cc000.. 

Webster, -Gamp & Lane Machine Co., Akron, 0. 10 

Weber & Lind, Cleveland.............ccccccscccsssesooes 

W ors ick Gecciesieten Co., Cleveland....... 10 
alker Manu‘acturing Co., Cleveland.. ........ 14 








For Sale. 


A 6’’x10’’ SELF-INKING Foot Power Print- 
ing Press; will do good work. Address J. 
M., care Iron Trade Review, Cleveland, 0. tf 





For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 
sapacity, 600 tbs. Address Dunn, care Iron Trade 
Review, Cleveland, 0. tf 





For Sale Cheap. 


A NEW No. 4 INJECTOR, never been 
used. Address Jones, care Iron Trade 
Review, Cleveland, O. tf 





For Sale and Wanted. 


HAVE ALWAYS FOR SALE New and 

Second Hand Iron and steel Rails uf every 
size, and am open to purchase same at all times. 
Address P. 0. Box 910, Pitt burgh, Pa. 


ENGINEERS ! Don’t be Humbugged. 


We guarantee our A. & 
D. Flue Cleaners to give Steam the most pe fect 
spiral — “gaa entire length of tubes, and do the 
best wor 
CLEVELAND FLUE GLEAYER MF’G CO.. 
74 Frankfort St., Cleveland, oO. 


Don . be Deceived, 

ll ineers.. ‘ne Cyclone Steau. Flue 
ngs eris the only Cle:ner 

ule giving steaw spiral 


motion the entire i or 
Crescen‘ Mite. Co.. 








be tubes 
( LEVFLAND, 0 
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SEDGWICK STEEL WIRE FENCE 


<<< 
$525 25-24 
~ 


C7 


osx 


ess 


a 


ak Weaak and Gates for all 
Free Catalogue giving 
full particulars and prices. 
Ask Hardware Dealers, or ad- 
dress, mentioning this paper, 


'SEDGWICK BROS, Richmond, Inc. 
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IRON TRADE REVIEW. 








Locks, Bolts, etc. 
P. & ¥. Gorbear, Locks & Bronze Goods. 


locks, knobs and PEDINOE.. decccsccossssscess dis 60 
Row teats RIG BOGE ccccesccscscscocccesccoces cosens dis 60 | 
Padlocks and patios ee er 6634 | 
Bell pulls,mineral, porce am ana jet...........dis 60 | 
Bell pulls, BENUINE DTONTE....-.00..0eerseeeeresreee 


Lever bell pulls, genuine bronze 
Butts, genuine bronze... 


















Pulleys. 
Hot House discount 60£10 
Japanned Screw.....cccc.cccccssssssecees discount 60&10 
| Brass Screw discount 6010 
Japanned Side...........ccceccesseseee  —— 6034410 
Japanned Clothes Line... ...discount 60410 


60 | 
dis cone | Cistern, best makers dis 50&1¢ 


is 1° @60 
s U&10@60& 0410 





‘ nze plated.......... ; dis 60410 | Pitcher spout, cheaper goods... .dis 70&5@70£10&5 
eos oor oe a and latche 4s SEP | | 
es a : 
Sere oe hinges & flaps genuine bronze....dis 60410 | Bemis & Call Co.’s me dor. rood quality. ogee 
Shutter hinges. bronze plated..-~--mlit 79 | Bemis & Call Co.'s Springfield Socket dia D&S 
Shutter knobs, genuine PEOREO scnscisecsssesesecd dis ob Solid Tinners... a doz. $1.44, dis 55 
Shutter bars, genuine DTONZE..........eeeeeeees dis 
FicbectiGuctrdiees cddoes 0 Sliding Door, Wrought Brass.........8 fb 35c dis 15 
gest i see panee ovouine bronze......... dic,f0 Sliding Door, Iron, Painted.... ® ft 4c dis20&10.&5 
Push plates, genuine bronze...............0000-0.. is 60 Rakes 
Drawer oa genuine agg na ny wont a, ibs re tal innate as ss 
ue an + bein So Pe TE MEET: WOMUIIIIA ciscossrctseciccstsepntchenseeceecnaie dis wi@ Tuas 
eet Terre J.R. Torrey Razor — a rr dis 20 
Porcelain lined............++-+0 ® doz Pade dis 25&30 _ Wostenholme & Butcher Cae Bi é@ £ dis 10 
d.sssssvereeeeeesneescecessnssssenvens # doz $3 ae dis 35 | Rifle Razor... sacs i $950 net 
Vy tie” pee ERS aie OZ mosis. 


e 
Dean’s No. i ® doz $6 50: 2, $3 25;3, $1 90... ee 
Little giant dis 








50@£0&5 Iron, Thousand, list November 17...2is 50@50&10 








eames | Iron, Ordinary, Cooper’s Block and Cette? 
Chalk i di BEBE TN OVOIRIIOE 87 ou, csorscscesessreocssesumutevensseeand 
site Nake. Braided. N ", 0, $6.00; No. i. $6.50; | Copper dis KOSI 
No. 2, $7 aol No. 3, $7.50 ® gross ........... eis 25 Rods, > 
Masons’ Lin dis 45 | Stair. Brass... Seilabainanionnaes <eaées oh - dis 2542 
wee Clothes, "io 18, $3.60; No 19, $3.00; No. " Saiean. 
20 $2.50; ....erererrserereeeerserserensnnres ee Md Barn door, Sargent’s list, .............. dis 60£10&10 
Mallets. wits 204:10@20410810 Acme (Anti-Friction)... ESR! 
 saekiaamaninasd ouagdeeencses is 
rete dis 2 £10@_0610410 | Manilla. % inch and Rope. 14%e 
| 2 * eo BEE BL VOL cessccseereseceseceeeseenenes *. 
Penfield "Block Go., Lignumvites = Sisal. 36 inch and OVEF.......scscccesssscessesseeneee 12%e 
Hickory... oie a eaaisiaa ..dis 30@30£10 | Rules, 
“Mattock i 
Rew elb? TAGE.<. sccarcscssvecseeesss “tis GOK IC@GOK10A5  Boxwood..... ......-eeseeee discount 80&10@8041f £10 
a. ——— Sad Iron. 


Dixon’s (P.S.&W 


lie om 4 to 10 IbS.........0006 per 100 ths $2.40 @ $2.55 





a on. ya. ‘bo $17. to $191 00 -. 00 49&5 oer heating...... Z .- 8 doz $9 net 
Draw CutNos. 8 Self-Heating, Tailor’s...........c0c-sssssese ® doz $18 net 
Each........ $5.00 875.00 $0.00 $225.00 400 0 


dis 20@25 
Woodruff’s (P S & W) per doz “ye No 150 


le’s—Nos. 11 12 13 
wanaits 827 $35 $45 


Enterprise... 


REE SOE EADERE SS oor oo ae Oana we is J 
“Mineing Knives, 
Am, oe ad quality), » ® gro, 1 blade, $7; 2 blades, $12; 
1 


$ 
Saith’s 8, % doz. single, $2 00; double, #5 09 











dis 40@45 
Money Drawers. mon 
d € 
Tucker's’ D *"ticineses ¢ Gates, dis 70@7047% 
ete TAS’ UE. cccccsecsnsnccandeestneosonss is 70.&7 
Stebbing, onder gy eS ceumaaannen dis 60&104 10 
Stebbins’ tinned ends hentecibeesan ..dis 40&10 
Limcoin’s® PACEOTR....c.ccccsccsse escecesese dis bs prt} 
SOG Citi O suc vencscsasnnssaccecssesisentenneteanicaacn enact 45&10 
Nails (wire). 
Eslst: Dechy TA WI vec vnscnnciscsovensssnsennsnsss svcd dis 7010 
Standard Penny Nails, ®keg card rate 
Car lots.. ..$2 50 


Less than car lots, $2 60 
Nuts and Washers. 


Size of bolt in......... % 516% % % % 1 
Rais ctscnacne i igs a he 4 3% 9% 
amd ise a8 ake 


h 8 5 
In lots ane than 100 i, a th add ‘ce, 1th boxes 
add lc to list 
Nut Crackers, 








Table (Humason & Beckley Me. pny ee dis 40 
Blake’ , fl, RR OZ. see 00, dis 10 
a on .$5 00 net 
Oakum. 

ssciacaaanaiaimaaiaibiaaeae 8 
a RERaSRRRORR Cae Tete incsiors 
Navy eoceceece co) tb 5% @6! 4¢ 

Oilers, coimeaae 
a ee ela 65&10 
re ont Seton VEEN dis Bi. I0e@s04 10&5 
Malleable pono s), No. 1, $3.60; No. 2, $4.00; 
THO, Be BAB GOB ecco cecesseccocscsccneses dis 10@ 10&10 
Packing, Steam. pa 

Madham MMMIAMNEID on accncsevasctentaveserncesenbints is 
A wieSO TIDE. ccocrssescoscnenccecceeiconehecons 10@11e 
Russia Packing............ssssssssseersses seecereresseesen cee ld4c 
ee NS ee a 1 @l4c 
Pencils, sl aie 

ber’s Carpenters’ .......0s.cscssseeeee igh list, dis 
Faber’s Sound | RRO. ® gro $5.25 net 

Pick 

5S 466 Peo cncons $12 dis 60£10@6041045 
Ralipenh. 6 toy Pees. .. $13 dis 00.4 10@604£1045 





Pinking Irons. 





8 doz «+... 65¢. net 
Picture Nails. 
Brass head, Sargent’s list........ } ¢ 10410 
rass head, combina? n list.................. 


Porcelain head Sargent’s list, dis.. 
Porcelain head, combination list 
Miane lIrong. 
Sandusky Tool C . = - 
Pliers ‘and N: ippers. 
Brthae es PMOGRS cv csssesnceasisdoniestssccsnnd dis 30&10@40 
Hall’s Pat. Compound Ath + $21 0b gf ieeees, 
» @in., 
ee dis 208110@33>4 
Po, nea ae as te ERD 9 SS 
fumssen & Beck! dis S@S0a10 
8. & W. Tinnere’ "Cutting Nip pers 
add 6 per cent. dis 10 


Plumbs and Levels. 








Ghana Vie cuceccseannsacseteed dis 70£10@704104 10 
Pocket EEE LOO dis 70£10@704 10410 
Davis’ inclinometers................scesesseseeer dis 10410 


Post Hole and Tree Augers, 


Samson Post Hole Digger. Vg es. $36.00, dis 25410 
Eureka Diggers eovese on. 26 00 @ 917.00 
Champi r doz $9.00 
Voushen’s Holiow Tube Post Hole. ‘$13. 00@ 814. . 


Potato Parers, 


White Mounipin siedanhsninasnanaiininea @ doz %. mos. 50 
+ i i I . 
my mere ane “we dos $13.50 





Pruning Hooks and Shears, 
Pdr, s Combined Pruning Hook and Bow 


Sok $13.60 di elo 
Disston’s Pruning Hook.. “e ‘doz is 20¢ 
— .Fruning Hook....¥ doz 8.75@$4.00 net 


$18 4045 | 


eae Ee, dis 40@40&5 
| Enterprise Star Irons... sesvesss discount 4C 


Sash Weights. 


Disston’s Circular... .. discount 45@4545 
Disston’s hand panel, rip | edna, dis 25@254&5 
W.M. &C., Champion Regular..per foot 21@z6e 
W.M.&C., Thin Back..@ft 27@.9¢ 


Saw Frames. 
White, Vermont................. ® gross $) 00 @$10 00 
Red, polished & poten @ doz $1.50, ...... dis 25 
Saw Sets, 


Aiken’s Genuin 3.00, dis 50 &10 





Morrill Saw Bets No.1 $15. 00; vt 3 and 4 $24.00 
aciald dis 40 &10@£0 
Scales. 
Hatch, Counter, No. 171 ........cceceeeeee ® doz $21.00 
CEES NG | 8 doz %6, 57 v0 
CTETIOn 6 GROREEG incesivcnnsdcconcuncsstsndshsincsssens dis 50 
[ee eee dis 30@ 30410 
Scale Beams, List of January 12. 1882 
is 0£1N@504 10.44 
Scrapers 
Adinishie Box Scraper (S. R. & L. Co.) 
nae ee dis 30410 
Box, ‘ INTs cncsbunsvaceckecannntter ® doz $4.00, dis 10 
MG, cc ccnccsnsassstssdnsensaes’ amaaiscareattread dis 0£10G6) 


Screw Drivers, 
Stanley R. & L. Co.’ 8 Varnished Handles dis 65410 





Stanley R. & L. Co.’s Black Handles...... dis 60£10 
Sets Interchangeable.............0«. P doz $38.00 dis 25 
Screws. 

Wood Screws—List Jan 27, 185.. 
Flat head 100..........ccccccccrsccsseses seese . 3701S & 
PE TIE MOR cicscincoseccecsecteseneconens dis 65 a > 
J SA ES Se a dis 65| “"S 
Round head Drass.....cccccc. ssscocscsecceees dis60f Eg 
Flat head bronze ......sccccccesssescerserseeeeeees 65) RS 
Round head bronze...........cccssccssesceressecees 60) mS 
Machine, flat head, irom............ssceeeeeees ees dis 55 
Machine, round ME, TRIE ecensensacceuier cic e 56 
Bench and hand— 

Bench, iron . eoccceed O beeen 10.10 

Bench, wood, beech, per ‘dozen $2.25 eed 
TaEEs WOO s DIOMONT cocccasconconssessosconcteseesens 20 & 10 
= eS = ~25X10@2H5K1K > 
Lag - coach......... , sii commana’ di is _—_—- = 
Coach, patent ¢ etme et pole eet is 75 
eee PRISE 
Hand Tail, . Sracneaans +. +-6636&10 

saw weeks. 
Atte mabe .....cncossennatanscesunents ® doz sets $6 06 
Shears, an %e 
erican (Cast) Iron ae EE is 7F5£10@754£1045 
pore EERE. See Pruning Hooks and Shears 
earnard’ ’s Lamp Trimmers.................. ® doz $3.75 
Tinners’ cogs tnigecerngssegeonenoocesreeetoenene dis 2042 
ours List, Dec, 1851............ 
vases dis 60 LINK 10@60410.8:1085 
Seymours Tailor’s Shears scdeaieeAsedegieiaaantie dis 33% 
Scroll Saws. 
Lester, complete, $10.00.........0.csccceseneesees see dis 25 
Rogers, complete, $4.00. ......creseeereerserees dis 25 
Sheaves. 

Sliding Door R. & E. listDec 18, 1885... dis 55220 
Sliding Door, Patent Roller............... dis 6041042 


liding Door, Pat’nt Roller, Hatfield’s......... dis 75 
Shading Door, Corbin’s Anti- FrictionDec. 18, 1885 
dis60.x° 10&2 

Ship Tools, 


Ton & I. Fs Wht@ccccccccoccscsccescsccosscsccescvces dis 20 & 5 
Shovels and Tongs. 
Iron Head........... 60£10@6041045 














NR a ae AIC AIO 
Siever 
Baba ie., se TARE oo. ccccsnmicanenven sccdnenei dis 50425410 
TE: $2 00 
Flour sifters Hunter sancadsaitn cabs tamelibs-daud Gates $2 25 
TINIE cas ities coacneatii e Shnabachemnacel $1 25 
Slates. 
Ralasd be GaNe.. .sctstaibinsannescin dis 50£10 
Spoke Shaves. 

TEM ..coocnseonrepencssonocsoosonsapeettocsseneee dis 45 
WE MUIE ccicndcaainoseidsuinnatiinnbesavtadenatundiiaiasencasuctuds dis 30 
Spoke Trimmers. 

Da OO Cicscsisecesersenbeteietnomteanahene B doz $10.00 dis 50 
TN, RRR PO at dis 20410 
Spoons. 

Basting Spoons .. siemeipbiadianad anopeniastcaieai = ~ ds 70&10 
Britannia. .. nachetinanhasseees ‘acatvaniet «is 60 
Rogers Bros. «.cecoss dis 50 








Steel and iron dis 75&£10@80 
Nickel plated......... 

Disston’s try squaro and T bevelg........ dis 4° &*0 
Winterbottom’s try and miter............... dis 30&1( 
Steelyards. 

dis 40£10@50 

Stocks and Dies. 
Blaeksmith’s ........ P&S 
** Lightining ’ screw pvlate . QF & 3° 


Stone. 


Hindostan, No.1, vate am 5340: Slips 5e 
No.1, B ih 14&15¢ 


Washita Stone .. 














Turkey pal Stone.............. wd to 3 in......... --# Ib 
Turkey Slins.. RENE Fe 
Washita Slips ‘No 5 We acoduuendssensevinswecsneee @ lb £003? 
Washita No 2 stone... iintnacinaiee pene f 
MSTCRTIAE OOD dceescincotstinsitsoveldundessean eat 1.7 
Stove Boards. 
ee ciadtbbedskusvcs ces co hanamrdinnsibictan aswcdnedesloniintian 70 
RPS E eecasans scutineavepse vectea eaten osicubnetaabaed 45 
Shovels and Spades. 
Ames’ list Nov 1 1885............. ......°°°"" discount a 
DPOTID sac ciccsopmersaseienisch icv cs destomeoGalhs tadcciabieall §.25 
Hussey & Binns, rail road . ...8.00 
. Stove Polish. 
Joseph Dixon’ B..............seesseees @ gross $6 00 dis 1 
GOD Niinintibccmcasccbsenpenneieciotented @ gross 450 dis 10 
Gold i cctatsvetbicemencediincl @ gross 600 dis 25 
TREE CO iccivta esvere vacsenenkicisdeleoaes ? gross $5 50 net 
SUROR SE PINADS cvcscinccicces eek aicns ® tb 8c. net 
Tro wels. 
Lothrops’ Brick and Plastering.................... oe 2 
Reed’s Brick and Plastering............ .......... 
Disston’s Brick and Plastering... dis iB io 
DN 8 Wir ieecddecdiabdiiasssiccces scbssitcseccs. 
Tacks, Brads, &c. 
New List, January 2, 1898. 
American iron carpet tacks all kinds.. - 80@8045 
Steel carpet tacks all kinds......... ........ “@8&5 
Swedes Iron carpet tacks all kinds .. 3 ie 
Swedes iron tacks.............ssssccseeeeeoes 75& 10 
Swedes iron Upholsterers’ tacks.. 75& low7eaie &5 
Tinned Swedes iron tacks............ 75 & O@75act"'a5 
inned Swedes iron Uphclsterers’ tacks . ~seniee 
510 &5 
American iron cut tacks ............... binge 75@75&10 
RIE MII Sih viscsces cuivs tapeieedisonsseuc ce cso'sauseeseael ry te 
Copper finishing and trunk nails................. 
EE BeIG@EN tre 


Finishing nails. 










tL aS 
Common and patent brads 
Tinned capped trunk nails... 
Tinware, 
Stamped, Japaned & Pieced, list J 


POM meee n eee eeenes oe ereneeeses teeeees 


70 





Tovacco Cutters. 


Enterprise Mfg. Co (Champion)...... dis 20£10@30 





Traps. 
Game, Newhouse...............cccccsssseseesees dis seems 
IIT crcl isiks nihstitenhaceinchiahaamesie ace 
NP cs ccedsusncces canecsion rece B.doz holestlal2 
Delusion, ® gross $18 00 dis 15 
Tramom Lifters. rt 
Wollensak’s Patent..........cccoccccccsssssessececees dis 50 
Twine. BS. PB. 
No. Flax Twine, Wand ib Balls Seva 21c&29e 
No Gand 4 dA conned 80 
2Ply Hemp, § pod and 8 ty Balls (Sing vine 18 4% 
y  » IES saticentusseveunsscsceaibe 2 
i: a adits 
Cotton Wrapping, 5 Ballsto tb....... ..... 15@ be 
Vises. 











Saw Filers. Wen 
Saw filers, Stearn’s .......... 
Washer Cutters. 


Smith’s Patent .............. P doz $1200, dis 20410410 
BE RRR RST @ doz $11 00, dis 33% 
Penny’s......@ doz Pol. $14 00; Ja'd. $16 00, dis 55 
MINOT Bs scicscarmnansninanmesnnie @ doz $16 00, dis 60&10 
Ee IONE ER dis 30410 


Well Wheels. 
10 in., $2.79; 
Wire. 


8in., $2.25; 


Brass and Coppe 
Bright and ‘annealed, Nos. 0 @18 


Galvanized Nos. 0 to 18 







Annealed Fence, Nos. 8 and 
Annealed Grape, Nos. 10 to 14. 
Stubs Steel Wire regular......... 


Wrenches. 


Coe’s genuine, cash in ed AAT cccorre peeenes 65 & 3 


Girard Standard. 


sictareohscdaos ceceueaad 70&10@ VK 10K 10 
Hungarian nails and miners’ tacks..... —_— 


«10 
‘iil saiteiacdl ThIO@TSL INS 
708 10@- 70% 1010 
TOKO@TOKU 10 
701070 & 10410 


TOKI@NK1K 10 
«-- 0&10G@INK10&10 


60 
-- diseount 20@ 25 
* 20 &5@25 


-dis20&10 
° -3334£10@33' ee lk 10 


New List Jan,18.1884 


Nis BR Ere este Ea discount 20423 
-. « dis70& 1075 


Nos. 2 @ 26...dis 75@75 v5 
Nos. 27 @ 36...d1s 75&10&5 

Coppered Nos. 0 to 18, market list wed dis i Hy 
dis 60&7 


T5KLO@BK 0&5 


£10@ 70K 10410 


a 8 ew sear 


" EX 30 


12 in., $3.25 





Agricultural............. 
Mechanics’ .... 
Bemss & Call’s Combinatio 
PDonohue’s Engeneers’......... 





TINNERS’ STOCK. 


n. 
OOS sicicsinshottbente 


i cacsitciciia Ri cit sssaris. cattrecve ons 


tnglish 
Ba®....eoves 


“Spelter. 


American, cash, ® tb 


Charcoal Tin F Plate. ane 
12x12 225 sheets.......... pends 
IX 14x20 i2 sheets 


SOO et et Oe see eeeeeeenees 


IX 10x14 225 sheets 
IX 12x12 225 sheets 





IC 10x14 


Best Ordi 
er os $5 60 waenens 
Solder. 

Half and Half, in bars warranted } 
'g 7 ~ dete edema a 


discount 70&10 






discount 75410 
dis 55&10 & 3 
dis 35 


a | application. 





1M ©, CASK ....esssssseceree ovcesees stencesecrescsssesssreeee: 646 
1D Cy ODOM ....cecscessoeseeset sassevsnsssecnccersnssccesence cones 1 HG 


LEAC. 
Be ot elt ee totep= I Q 
a = ‘ tati 
Tice Se bibl ise hts tag ses | ese -— 
a licati 
Chilled Shot ® bac 3 fhe. | “PP Ncation 


a waa 





No. 4.. ad Misdkvdokecsnabe 
Allens... ssphastigblegpashiestobedheocccanse tereetae 
1 BE SA MMSE INE SC ANBAR H: 15 
BR IPE IS OEE OER ET MET 
Ws sho 
Lake age or: won A7T@17% 
MPU, cnc: ccses concntity 17% 
(RON AND STEE. 
Flat Bar 


























%t 
% t 
6 
5 
% 
% ti 
he A 
My 
Heavy Band. 
4 to 6 by 4% and 5-16 inob.................... aeiiaaiets 195 
L tol 2 OS 3 nate 204 
34 to % by 54 and 5-16 inoh.......................... 225 
% to % by Fe OE Oe i riiessssdesnicc =2 75 
Hoops. 
EE) | ee een 
14 0% (SD Sea SS +H 
1% 0 S| Eee eRe aaa ale 275 
oS 2 i ea . 2 85 
os... ee 295 
1% ee ER Ry; SELES TR Ne Ra 3 05 
15-16, 1 and 1%, Nos. °3 to 15............ onnebesal ae 





15-16. 1 and 1% Nos. 18 to 18... 


1\-:6,land, os. 19 and 20.................... 2 
15-'6, : and 1%. No. 21.... re os 
15-16, 1 and 1%, me. i weed 25 
%, Nos. 13 to 15... 295 
%, Nos. 16 to eet 205 
%, Nus. 19 and 20............ 215 
z SON eA -d 25 
(23-3 [> Senge 3 is 
13-"6, Nos. 16 to 18 3 25 
13-16, OOM, TOME Di sicciccses Scceaseenn «3 35 
13-16, No. 21 oouven cesagersovocenescesecosonsecconecetecenscosssll GD 
MANU, UEGDs Mv senteresessocshescsenceresasncenaceain se ction 355 
% i Meivil..santagioec 3 25 
Wis MRI einsapnh ess i snegi sididesenisens ccs. ceca 3 x5 
A. a 19 and 20... 3 45 
ue = aude ebiectwaseihate eoveceoes néveshedsenstuccddcckseanl 3 55 
a No. OOO Oe CCOLOS OSes ee enenee ses sesrescccees seseeoenees, 
4 16, Noss 18 t0 6 345 
11-16, Nos. 16 to 18... sereeeencnnanecsessneneesssseoons $5 
11-16, Nos. 19 and 20... apneuscire cenceseasenechaak iy TEE 
ry No, 21. 


2h» Nos. 16 to 18. 








56, No. 2 eneseces 
5%, No 2? coda 
Mas iO, Bi daccenncers 
1 to 6 by 
1% to 6 by . ; 
Laitse py 9s gh and paeeet éncsteceobubsnseeenin edie 2 35 
B90: Cie RP THOR. SS OM TR, caincecseessestsiecchecesese, 245 
7 and BS-16 DY 36 00 3-16 in... nccocsene ecooaces.., 2 65 
% and 13-16 by Nos. 11 Bana Rime. 275 
5% and 11-'6 by 1% to 3-16 in........cccss0ssse 2 95 
84 and 11-16 by Nos. 11 WH SR... coicsccndcseuh at Oe 
and 9-16 by tS i 9 ees 3 25 
2g and 9-16 by Nos. 1] and 12.................. veonsgau ae 
TA BTALS bg. eerie atte Rites = 350 
% by Nos. ll a d igs mene 60 
Wagon Box Iron. 
abt inch, beveled edge. by Nos Il and 12. el 75 
50 | 26% inch, “* ; 13 and 14.........3 05 
% inch, . - Iland12....... 3 05 
% ineh " ms 13 and 14......... 325 
Sheet [ror, 
No. lO to 4 - - { 
No- 15 to 17 a - 
No. 18 to 21 a 2 80 
= Re ereertermengpaerecrnens: 290 
No. 25 to 26 é S . 3 30 
Ne 27..cccce 3 lu 
RRS ER ernie Mabe eearte 330 
Iron Boiler Plates, 
Tank, 4 inch and heavier... 235 
No. I, 
CH No.1, sr 


CH Flange, es 
Extra Flange, ad 
Solid Fire Box, 













Above includes. plates rit inches ‘wide. 





90 to 96 in. wide... tb 

96 to 109 in. wiae.. “hen _" 
10u to 104 in. wiae. ” 
SRG GP-S Oh, WD sic cccciseenanine gsc = special 





American Cast Tool Steel, 


ROUND, SQUARE AND OCTAGON. 
to 2in, inclusive... vanassnéensiastiecmalee 
9-16 to 4 in. REID 
7-16 tore, ond 2% to #in.. ‘ iedinaiail 
3% to4 i sdncsiecshned ondandbabectsnsaabinna 
Séto 11-16 ¢ an “Kh... -10% 








_ 


= Salita citenieeeteteieamatenenmnth anainaiiiea 





aa 


~ 
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IRON TRADE REVIEW. 








TRAVELER’S RECISTER. 


Standard Time, 
Revised March 6th, 1888. 
N.Y. C. & St. L.R. R.Co,— ‘The Nickel Plate.” 





EASTWARD. ARRIVE. DEPART 
Buffalo Passenger... . 10 Mam 10 4am 
Chicago Passenger ” gee rel 
Local Freight.......... 440pm 7 30am 
WESTWARD ARRIVE. DEPART 
Chicago Passenger. ...........2+.scesccsesscessees 6 3am 


506pm 5llpm 
1(0pm re = 


m.; 
ibuclia’A Aecsmmodation departs 6:24 a.m. 5:% 


.m. 
All trains daily, except Sanday. 


Cleveland & Pittsburg. 
ARRIVE. DEPART. 
New York Express............. 1250pm 74am 
New York Express ............ 
Alliance & Akron Accom... 

Ravenna Accommodation... 
Nis RTE Ee 
aily; all other trains daily except Sunday. 

Mt. Page & Pan Handle Route 

C., A. & C. Ry. ARRIVE. 

Akron, Sol a Cin. i er” 540pm 


Alpen. | le & Cin. Night 
so atiinesehnesdendidbingadens 70am 


8 

Exp ~ 

abven. Col. ‘& Zanesv’e Ex...12 50 pm 1 

Akron & Orrville Accom...... 935am 3 

The8p wm. train runs daily. Elegant Pul 

palace sleeping cars attach All other aes 
Haily except Sunday. 

Erie Railway. 
Depot. South Water St. and Viaduct. 
ARRIVE. DEPART. 


N.Y. & Pitts. Express.......... 15 58am %8 Bam 
Fast N. Y. & Pitts. Express..*10 55am *%3 O vm 
Mahoning Accommodation. t6 40am 
Pittsburgh Express............ +623pm 

Vounamewn NS Eee +8 m 

Mahoning div. and Piste Lens “11 0am 
Mahoning Va! Accom......... *4 30pm 
Pittsburgn Express............ "4120p = 1110pm 
New CD ee. St) ere 


x *8 00 p 
aily. + ‘Daily © except ‘Sunday. t Daily ex- | 
cept M n 


Cleveland and Wanton Railiroad. 


Depart— 
Canton an4 Coshc c' 07—7:00 a.m , 3:15 p. 
Bedford--7.00 a.m., 11:10 a. m., 2:00 p. =. 3:15 


p.m., 4.40 p.m., *§:45 p.m., 10:35 p m 
Newburgh—6: 12 a.m., 7:00 a.m., Li: nO a m., 2:00 
-m.. 3:15 p m., 4:40 p.m., *):45 p m., 7:50 p.m., 
0: 33 
Ke at—7:30. a.m., 3:15 p.m., *. :45 p.m. 
arrive from— sate 
Canton and Coshoctor — :“0 a.m., 6:55 p.m. 
Bedford—6:00 a m., *3:12 a.m., 9: - a.m.. 1:05 
p.m., ¢:95 p.m., 6:4) p m.. 7: 0 p 
¥ ewburs h—6:(0 a. w., "8: 12 a.m., 9:50, a.m., 1:05 
p.m., 4:5 p.m., 6:40 p.m., 7:10 p.m.. 9:10 p.m. 
Kent—*3: 12 a.m., 9:50 a. m., 6:° 5pm. 
Theatre train leaves Cleve'and 10:25 p.m, and 
runs thro~gh to Newburgh and Becfo d da ly, 
except pa 
Trains ed with * run daily. All others 
daily except Sunday. 
Depot at Ontario stieet, opposite Huron stree 


Valiey Rajlway. 
For AKRON, CANTON AND Mankrerra. 
Depot foot South Water Street 


Depart. Arrive. 
Valley Junction Mail.......... *74am *%630pm 
Marietta Express .............. tillbdam t230pm 
Valiey Junc ion Express....* 415 pm *l\0J5am 
Cleve. & Uanton Ex......... °700pm 8lbam 
F* Daily. tDaily. except Santer 
WM. THORN SURGH, *CARRAN, 


Gen. , ih, — Pass. Ag’t. 


Cleveland, Lorain and Wheelina. 
All trains arrive and leave the Union Depot as 
follows: 
DEPART. aRRIVE. 
Wheeling E 645em 6 55pm 
Uhrichsville Exvress. ....... -. 4Mnom 9Wam 


O£CAR TOWNSEND, Gen. Mang’r. 


Cleveland & Marietta R. R. 


In effect December 2, 1888. 
GOLNG NORTH. GOING SOUTH. 






































No.4. | No.2. | STATIONS. | No.1. | No. 3. 

9 50am) 2004m|.Parkersburg...| 2 45 pm/11 45 pw 
11 50 645 | caves Mar'etta.... .|10 00 am} 7 03 
1253 cee RE 8 56 559 
100 TAT ..- Macksburg...| 8 49 5 52 
107 8 04 ..Dexter City...| 8 42 5 45 
111 8 09 South Olive...) 8 38 5 40 
125 8 25 .«--Oaldwell...... 8 25 5 26 
1.3) 8 35 .Belle Valley...) 8 i0 5 1¢€ 
1 56 8 56 .Pt. Pleasant...| 7 47 454 
2 0 9 08 .-Byesville.....) 733 440 
2 28 927 |...Cambridge. | 7 14 4 24 
257 9 50 ... Kimbolton... | 6 47 3 57 
31) W 13 N. Comerstown| 6 25 3 35 
» 57 1055 «Canal Dover..| 545 4m| 253 
417 1117 ar. Vall’yJ’n.lv 230 

apiokikion iv. Vail’sJ’n.ar NR 
12 15 pm}...... Canton 1 28 
ie” as See Akron 12 30 

246 Cleveland 11 15am 
85 Buffalo ...... 5 40 
111£Pm) 62 |...... Toledo....... 745 

Train No. 8 leaves Marietta at 300 p. m 


Whipple 409, pos 415, klba 4 %. Macksburg 
445, Dexter City 455, Caldwell 526, arriving 
Cambridge 7(0 p.m. Train No.5 leaves Valley 
gunetien at 460 p. m., arriving at Canal Dover 

‘D> 

Through coaches ontrains Nos. 2 and 3 be- 
tween Marietta, “anton, Akron, Clevland, and 
Toledo. Close copnections made at Marietta 
with C., W. & B.. M.. v. , 4. & V., and Ohio 
ver Packet: ; at Cambridge with the B & O. east 
and west; at Newcomers'own with P.,C. & St.L, 
east and West; at Canai Dover with C., L. & W. 
andc.&P, nares and east; at A eed Junction 


with W. & L. E. and Valley Riz 
K. Ricuarps, 
A. T. Wickorr, Gen. Pass. Agt. 
Ges. Manager. 





j}and Lake Erie Depot at Pittsburgh, as follows, 


England points,.........ccccccccccsss. 10 15a.m 

; No. 9, Chicago, Cincinnati, St. Louis,... 110 p.m 
: No. li, Buffalo Express.......0...cccccooeee . 330 p.m 
; No.’13, Beaver Falls Accommodation..... 5 20 p.m 
No. 18, Buffalo Express...............csscccsser 10 30 p.m 

Arrive from— 

No. .2 Beaver Falls Accommodation...... 5 25 a.m 
No.4, Buffalo and Cleveland Night Exp. 655 a.m 
No. 6, Youngstown Accomm odation,...... 9 20 a.m 
No8 Beaver Falls Accommodation,......12 40 p.m 
No. 10, Chicago, Cincinnati & St. Louis, 135 p.m 
No.12, Buffalo Express,......0.....c+seeseres 5 45 p.m 
No. 14, Cincin.,St.J/Louis and Cleveland, 805 p.m 
No. 14, Cleveland & Buffalo Express...... 10 35 p.m 


THE FAVORITE 


AND 
























Pictures og Route Central Standard Time. 
New Yo k, Boston| EASTWARD. | No.5. | No, 7. |No, 9.*|No,13* 
and the East. ———— | 
Toledo......... al 5 
The Shortest and Quick- | ° H ¢ = ; 0 sla He Pu mR s en 
est. Route to Pittsburgh .| 906 233 6 10 
Washington and Bal- 9 22 249 6 25 i ees 
timore and the a. tee TOE etens 
Southeast. 955 | 320 |658 | 2054m 
New Central Depot So. Water St. and Viaduct ~|10 10 3 40 717 217 
eam pnaense -|11 00 4 30 812 2 55 
Depart. 11 53 517 9 20 3 42 
No. a. Accommodation. ....... ...cssseesesee +60am ar|1220 pm} 5 45 9 50pm | 410 
No. 72, New York Express,......... *830am 12 40 6 05 6 35 .am| 635 
No, 72. Fast Pittsburgh Express *830am 120 6 45 718 718 
No. 64, Fast Pittsburgh Express... *300pm 1 20 6 45 718 718 
No. 66, Leavittsburgh Accommo *4.0pm v 135 7 00 735 710 
No. 68, Pittsburgh Express... +1050 p m ef June.ly.| 220 1735 | 820 | 820 
No. 68, New York Express... +1u 59 p m | NewCumberl’d) 2 23 7 48 8 40 8 40 
No. 70, Pittsburgh Local Express.........f11 45 @ m Leesville nn “| 245 | 800 | 900 | ou 
No. 74, Youngstown Express....... [ome "1 fetes 358rul 8 dru | 950am | 9 30am 
No. 65, Fast New York Express ..*1250 a m Ganal Dover... 3 
No. 61, Pittsburgh Express... *73am| Gq © A aaa 
No. 67, Pittsburgh Express ap HB+ coveee 
No. 63, New York Express... . 
No. 63, Pittsburgh Express.......... 
No. 69, Pittsburgh Local aeae et 
No. 13, Accommodation... bee .t5Bpm at = 
*Daily .t Daily, cmt ‘Sunda. arietta ...... 
a#@-This is the only route by whi ch passengers | Macksbureg...... TET 
can reach Corry, Elmira, Binghampton. New Campridge...... i: . 
York City and ‘intermediate points witnout | New Comerst’n ant 13 | 315. 
change. No change to Bostou and New England Uanal Dover... | 55 am! 3 57pm |.. 
cities. Bowerston... 5 56 AM} ......cse000 
Baggage checked through to all points East. Leesville..... 6 02 ; 
Through tickets and information regarding the | Sherrodsville...|11 00 05 610 
route can be obtained at office, 141 Superior street, | New Cumberl’d 11 12 417 6 22 
and at Depot N. Y.. P. & ©. Railroad, South | Valley Junc... .{1210 pm! 435 6 45 
Water Street an? Viaduct, Cleveland. Navarre........... 12 45 510 735 
A. M. TUCKER, Gen. Sup*., Massillon.........| 1 05 5 25 8 00 
Cleveland, O. | Orrville......... ar) 140 6 05 858 
L. P. FARMER, Gen’! Pass. Agent, Orrville......... Iv} 145 635° | 913 
New York. Creston........ lv! 218 704 9 42 
W.C. RINEARSON, Ass’t G. P. A Wellington ......| 3 05 743 10 33 
bscnaltes, QO. ' Norwalk........... 355 8 30 11 30 72 
M. L. FOUTS, City Passenger Agent. | enreovilie sake 407 8 40 11 45 735 
141 Superior Street, Weddell House, Bellevue........... 423 9 45 1159 751 
Cleveland, 0. Clyde............... 439 10 00 1215 pm! 8 06 
ee. ceagiied : 4 1017 2 8 23 
. . EE eiaat MAUI...” Varcconassves 8 45 
The Picturesaue Lehigh | Toledo.........at) 620 pu'ii 15°”! 150 pul 9 40am 


Valle y Routsa, 


Two through trains with Pulhnan cars at. 
tached are now run via by this beautiful scenic 
rovcte, between Suspension Bridge, Buffalo, New 









WHEELING & LAKE ERIE 


‘IME TABLE—IN EFFECT NOV. 25, 1888 



























































No. 27|No. 25|Huron Divis’n. |No. 26|No. 28 





450 pm| 7 40am 6: Huron ..Lv} 8£54m]| 6 30pm 
432 7 22 |Friese Landing, 9 10 45 
420 i ae ee Milan ...... Pkg 6 03 
Lv 355|Lv 645 Ar 955)Ar 630 





“ILv1i30/Lv 830 








York and Philadelphia, leaving Suspension 3 29 py Breet 1145 am! & 40 aw 

Bridge 8:35 a. m. and 3:40 P. u., Buffalo 9:15 a. | * Dai 

m. and 5: p.wM., connecting withall trainsfrom' Train N “ 73 leaves Toledo *7 45p. m.; arrive 

the West. Monroeville 12 15 a. m. and Norwalk 12 35 a.m 
This road is now open through from Toledo to 


Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the | | 
world, presenting an ever varying panorama of | 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 


| he LEHIGH VALLEY the favorite and most | 


desirable route between the East and the West. ' 
Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 
E. B. BYINGTON, 
Gen’! Pass. Agent, SouthBethlehem, Pa. 


Pittsburgh & Lake Erie Rai!road. 


On and after Jan. 2 1888, pas.engor trains 
wiil depart from and arrive at the Pittsburgh 





Central time: 
P. & L. E. R.,R. Depart — 
No. 1, Cleveland, Bradford and East,..... 5 25 a.m 
No. 5, Buffalo, St. Louis, Cleveland ...... 7 45 a.m 
No. 5, Beaver Falls Accommodation....... t 
No.7. Buffalo, New York, and all N 














Pittsburgh & Lake Erie trains Nos. 4, 15, 8 and 
0 daily. 
E. HOLBROOK, General Superintendent. 


kK, W. JONES, Master of Transportation. 
D SMITH Gen’! Pass, Ao’t. Pittshnreh | 


Lpivatioa Registry 


MANUFACTURERS’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amountson different 
property, amount of policy, amount of premiums. 
time of expiration, etc., will be sent post-paid on 
receipt of $100. Or we ‘will give one as a premi- 
um with each new subscription to the Iron Trapg 
REVIEW, price $3.00 per year. 


Address, 


Gleveland Printing and Publishing Go. 
Cleveland. Ohio 


Al. BABBITT. 


The only genuine Allen’s Black Lead Com 
ound Babbit- Perfect satisfaction guara teed 
he cheapest metal made quality considered. 

Address all orders to W.L. FAY & CO., 
Sole Mfrs., Elyria, oO. 











Bowerston, irpotnts “ith the Pennsylvania 
System for all points East. 
HROUGH CAR SERVICE. 
, Between Toledo, Cambridge and Marietta. 
and Bowerston. 
and Akron, Youngstown and 
; Pittsburgh. 
ss Chicago, 4 Youngstown and Pitts- 
urgh. 
M. D. WOODFORv, JAMES M. HALL 
Gen’l Manager Gen’! Pass. Agt. 


Scioto Valley Railway 
TIME TABLE. 
In effect May 27, 1888. 

THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 

TRAINS GOING SOUTH 





























STATIONS. |_No. 2. | No. 4. ) No. 6 
Columbus............ Ly| 7 10 a.m|11 25 a.m! 5 25 p.m 
Valley Crossing... | 730 ll oa 
Lockbourne ......... 741 °** 11153 “ | 656 * 
CO” 755 ‘* |1207 p.m} 610 “ 
Circleville............ : » “tn ~ ee” 
Kingston.............. 834 ‘* (1244 “| 649 * 
Chiilicothe ........... oa “ise ¢ tia @ 

ms fa “to “tae” 

946 ° 2a “isn” 

om * |2a * ta? 

mi: i3a ° (8a * 

wa * | 367 “190 * 

Portsmouth . ma "lism “1388 * 

Sciotoville... « ia i aoe © eee 

Wheelersburg saaaes ao. * ) ee = oa 

Havernill ............ 1129 “* | 359 ** |1004 °° 

Hanging Rock...... law “*|410 * /1015 * 

ee caee nso * 14D * 11035 * 

Petersburg ........... 1200 m. | 430 “* |1035 °** 
pe aes Ar'1230 p.m‘ 5 00 p.m|11 05 p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 om = supper at Chillicothe. 


TRAINS GUING NORTH. 














STATIONS. No. 1. No. 3. No.5 
Ashland .............. Lv! 246a.m! 905a.m| 535 p.m 
Petersburg .........- 316 * 193% * 160 * 
Ironton . ate “T1388 “ (6B * 
Hanging Rock ..... sm“ | 986 * 1625.* 
Havernill...... ...... 46 8° 11007 *“ | 696 “ 
Wheelersburg...... 406 ** |1028 * | 665 “ 
Sciotoville............ 413 * 11038 * | 700 * 
Portsmoutzh............ 7“ wwe" itm * 
Lucasville............ ‘fe: ime? ita * 

RiP TTD on ccastacsenee Se '‘ bet ite * 
OS RRS ta tia * isa * 
) Caning i ace 530 ** |1201 p.m| 820 “ 

eae 540 “ x30 * 
Chillicothe scasaeeecti 635 ** 1110 * | 906 * 
DORON wee | Tae Lee @ oe 
Circleville......... (72 * 118 1:96 * 

ER 74 “* 1155 * [1008 * 
Lockbourne......... 10° | aa * Eee 
Valley Crossing... | 896 * | 239 ** {1031 * 
Colurabus............ Ar! 820 a.m! 3 00 p.m/10 50 p.m 














Train No. | daily. 

Trains Nos. 3 and 5 daily, except Sunday. 

COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada. can be found at the following Stations: 
Columbus, Circieville, Kingston, Chillicothe 
Waverly, Portsmouth, Ironten, 4. C. & I. 
Ashiend. : , 

For further information relative to rates, con. 
nectiors and through time. call on your Ticke 
4 ent, oF aes iress INSO 


R, 
Chen ee & Ticket Ag’t, 





Receiver. 
Columbanus. Ohio 














Fi, Wayne, Cincinnati & Louis 
THE POPULAR RO UTE 


NORTH andSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT VAYNE, 
{ DIANAPOLIS, 
TERRE HAUTE, 


EVANSVILLE, 

AND ST. LOUIS. 

1 MILES SHORTER 13 
—BETWEEN— 


Fort Wayne and Indianapolis 
Than any other Route. 

22 “LES SHMRIE® 20 
By 3 HOURS, Between 
Louisvil'e and Fort Wayne. 
Ask for Tickets 
—-VIA— 

Ft, Warne, Cincinnati & Louisville Railroad, 
For sale y all Agents of connecting lines, 

EAST, 


EST, NORTH AND SOUTH. 
W.W. WORTHINGTON, S. A, WIKEL, 
Gen’! Supt. _Gen’l Ticket Agent, 


FORT WAYNE. IND. 





WESTIY’S 


MOULDERS’ TEXT-BOOK : 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and origina! rules for 
btaining good, sound. clean castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 
experience. 

Airo containing a practical treatise unon she 
construction of cranes and cupolas. and ‘he 
melting of iron and scrap steel in 

iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry oreman 
member of the American Society ot Mechan, 
ical Engineers and of the Civil Xngineers’ 
Club Of Cleveland, Ohio. 


12mo. Cloth, $2,50 


illustrated and with complete index 
Wil te mailed, prenesd. on receipt 


© price. 


Fully 


On receipt of $3.00 we will send the™ above 
book and the Iron Trape Review for one ye 


Address 


CLEVELAND PRINTING AND PUB. CO 


CLEVELAND, OHIO, 


Bree 


SEAM cas oo 


@ 


Rates icinaiceanoi 


uptake at as: 


ono Rese 7 


we 
a all ae Bdge Dt 


ra 
abs 








IRON TRADE REVIEW. 17 



























L, tO 6 AD.. -eserrerseseennes woos 11% 
Y to 9-32 and “% to7 IAT I: | 
36 iMd...ecssee-ssedernerensnerencr sense ae * 14 
Flats. 
F cts.tb 
2 to 9-16 wide by 2 to BG thick..........-.se-eeeeeeerereers 0 
Bessemer and 0, H. Steel, 
_ ota.th. 
Machinery .- base price. 2 
Spring ....- 03% 
Sleigh Shoe ‘ See 0234 
Toe Calk.....-+--00--++* 03 
Cutter Shoes. tapered and burr... 03 
For ext’a sizes, see classification below. 
Machinery Steel. 
ROUNDS AND SQUARES. 
cts. per Tb ex. 
103 im. imc]. ......seeeeererersrereeerseresens base 
3% to 4 Oe. nevcdocsscsnssoccsestese 6.3 
GA 206 SS cnnerneen sneesers ‘1.0 
BL t0 15 16 “secon eoeneeeee’ 0.2 
¥% to 11-16 “ 0.3 
84 to 7-16 oe, ..0.4 
KIB 0 11-32 “  neeeneencrsrrenccrserecescvorscnscascrssnececees 05 
Oo a sceenebigencngiiiuneantanney= 0.7 


0.6 cents on each size extra. Sawing, one-half 
of the above extra for cutting. 


% to 6 in., by 5-16 t 
% to 6in., by 4 an 
% to 4Fin., by 3-16 and 7-32 in. 


8Z to 11-16 in., by 4 to 4 in. hiok.. .....-.000. 0. 


4 
0.6 
8% to 11-16 in., by Y%and 5-32 in. thick. ............ 0.8 
8 to % in., by 1-16 and 3-22 in. thick ..............2.0 
13-16 to 1% in., by 1.16 and 3-32 in, ae 5 
11/ to 3 in., by 1-16 and 3-32 in. thick..............; 1.0 
These extras apply on Tire, Toe-Calk. Shoe 
and Flat Machinery Steel, also on Cutter Shoes. 
SFRING STEEL FLATS. cts. ex, 
1% to 4 in. by No. 4 race to %in. inclusive, base 
land 1% in. by No. 1 gauge to 4gauge “ ...0.2 
1 to 3 in. by No. 5 gauge to 7 cauge — - e 
% to 3 in. by No. 8 gauge to 10 gauge y 1.0 
% to 3 in. by No. 11 gauge to 16 gauge ©: oe 
4, to 3 in, by No. 1% gauge to Meauge “ «3.5 
to % in. by No. 10 gauge to 1K gauge “ 4.0 
to in. bv No.17 gauge to 20 gauge 250 
8 to % in. by No. Qi gaugeto2igauge “ ...6.0 
Bessemer and Open Hearth cut to length, 24 
nch and over 1-10 cent per lb. extra, and under, 
y special contract. 
ROUND SPRING STEEL. cts. ex 
54 to 144 inches... 
LE to 9-16 INCHOS...---eereeereeeerseersnroenes 
86 to 7-16 inches......--+-----+--- 
5-16 incheS.....-sse-eeererrereeeee 
1, iM CheB...--sesreerereeenenrsensnenenssensenanssnees 


English Tool Steel. 















BT) eee Bot ace ‘eodanied 16¢ 

Hob on’s * Best ’.....cesreeeserrsneneeseessrssrrernnnenees 16c 

” “© COC] 7? ....2-.esceeeeeeeeceeeensenreseesceeees 36c 
Burden Boiler Rivets. 

44, %, 11-16 and % inches AIAMELET.....--0-++-----+ 4 00 

Bridge 4, %, 11-16 and %inch diam ....... 400 


Rollsand Oastings. 


Furnace floor ana straightening plates... 
Housings ana castings not otherwise epocified, 


_ 
x 
° 




















c 
Guide plates.........--crseererenrseseensersenssnescnerers age 
Spindles and coupling DOKEOB......-sceerereeereeeeee LMC 
Sand rolls and pinions, large S1Z0.........-+-+++-+-.; 2¢ 
Sand rolls and pinions, small sizZe....... seceoeeee 240 
Pipe mill castiDgs.......-.s-cvs-ssvererrenserseseererss 3¢ 
Rolling mill castings under RI c scanunmmeece wen 2c 
Spur and bevel wheels, large.......ce-eeeerseerereeeres 3 ¢ 
Spur and bevel wheels, SMA ]........seecvseeeeeeener SPEC 
Pulleys up to 30 imches.......-.-.+-seeeesseeerenerersrrens 4c 
Pulleys over 30 IMCHOB...--svee-nsseeseneesensssenennsneeed c 
Engine castings, light AERIS REE 
Engine castings, Reavy ......+.--ers--++ eee X.) 
SCRAP IRON AND OLD METAL 
Net Ton. 
No.1 R. R. wrought scrap #23 00 
No. 1 wrought scrap..... ---- 20 00 
No. 1 Machine cast scrap.....-; 15 00 
Stove plate (free from burnt LTOM)...0- .0rscccreeee 1050 
Grate DATS......-.--sceeceerssssensenesesrenscnesnasencnores 1100 
Pipes and flues (Cleam).......---sssesssererseerersees 13 00 
Tank iron......... sassesne seenenssnnencnqesuensscnsnsecqnaess 1250 
Hoop and band iron......-.--sssssssrseserssesseesneneens 10 00 
Tron axles ......:-.ssccscssssnseesensersnssnesnesensnreneres 28 00 
Light sheet iron ...--.ssesssee sessseessenenee seer seeeee 10 or 
AXle tUTTINGS ...--,..0002erresrsseecssesncenenneesessseees 16 00 
Wrought turning (free from cast) .......--+- 15 00 
Wrought iron, oily Arillings......----rvesreres ove 14 00 
Cast DOTINGS....-.0.-seesseereneeereresesersesenenrnns e# 11 00 
Malleable iron. ...-..0+--srscee-sssresersnennenenees cnees 10 50 
Uncut wrought iron boilers.......---+++rss++ . 1000 
Steel boiler plates ......+ssersreereereersrererssserers 14 50 
Old iron T rails........---severseeeeres gross tons $27 00 
Old steel rails .......0.s-seserreesesrsrrrenssnsnsneneenes 23 00 
Car WME] ....--cccseserseesscenannnessrsnssasensns seseenes 20 00 
Old COPDET «..sseevereseeenrrerneneeneeee 7 
No. 1. H. red Brass 6) 
Heavy yellow brass 6 
Light aaah Brass........+- 6 
Borap Zine  -cccseseeeeee 3 
Tea Lead .........---e0e+ 3 
Heavy Lend ....cc-c-escersseneeneess 3&% 
WROUCHT IRON PIPE. 
DISCOUNTS. 
Discount 
Per Ct. 
Wroueht iron pipe: Butt black.......... X str 
KK BtP...c.-csccscroorresssrccrssessersscoovonersorssroonss 52% 
Wrought iron pipe. Lap black........--- X str 
ZK Ste .cccccscccssscceerscoocesscoes geonesssorsennncessones 24% 
Wrought iron vipe: Eutt GALV...rereeeereees é 45 
- " Lap — ** ca-cesrsserereeeee 52% 
Lap-welded boiler tbes.....cessenecserrssserssreres 55 
” TIVO PIPO......-ssccseeseessrerreeenennes — seees 
* CASING ...-.--.c--ssreseecrerneeerecsererass 
Lead pine.........cesereeverscerssenesensenneneese® perth £14 
Sheet lead......,....-.+- sassnesensnnnenenecnnensees 34 
Galvanized spiral pipe....---.----se-rrerer seereere” Du 
a $8 AIttIMgS...-eceeeeeee 30 
Patent adiustable ells.......-+: «s+ an 
Globe ventilators...--ere---e-eer 60 
Tin tubing.......---vecorvseseeseneneeeremer® 50 
Fittings for same ........ weneoeeees ’ 30 
Zxpanding conductor pipe and fittin 40 


Cast iron piece fittings for wrought iron 
pipe, black and Galv......osssrerssssnesreesrereees 
Bushings and Dlugs...rvevereesererereeerersrsreererer® 





Tnrottle and butterfly va 
Brass: Fin. globe valves, with finished 


Oil cups. tubricat rs and a 


Cylinder cocks.........-- 


Gas fixture fittings..........--...0++s9 50 
McNamara bydrants and street washers...Spec} 
pec’ 


Galvanized wrought iron range 
52 Zalloms............-s---ceeeecesneeesercssersrreseceeess 
Galvanized wroug 





Cast iron sinks......... 


Drive-well points...........--«+ f 

Ground key work: 

Plain, tray and bath bib 
stops. hydrant and ball cocks— rough 








Basin cocks, 
se ii) 


Shampooing and sink cocks 
Pantry cocks 


set 
Basi 


Soldering nipples 
Soldering unions 
Union ioints.... 
End ferrules... 
Street washer sc 








Otley Bros. steam packing... 


Wroueht iron coup 





Malleable unionsB..........-- gidvabshcnious seiutaniere 


ange unions..... 











Manifolds and expan on pipe hangers..... 
Hook. ring and expansion plates. coil 


eeaccesceseseseneeee® 


Iron cock: ° 


eqncebdbesnessectobue cacceuspocenumesesons coewerl® 


Straight way valves.. 




















— 






























12’ ‘ 





Double Extra Strong. double list of Extra “There is but one means of obtaining 


business, publicity—one means of obtain- 
























Brass: Globe, angle, check, cross safety. 


and radiator vaives....... nine 


brass wheels....... -.--s+++ 


Brars: Steam, service, meter and union 
Meter COCKS.......--ecceesserersenressssee seers 

















eeesecccsceese sooesesssess® 











Brass: Expansion joints and steam bibbs.. 


Mississippi gauge. cocks... 
Bingham £35 
Gas proving pumps........-.. 
Cocks for steam gauges 


Comp. gauge cocks. 


Water gauges, steam whistles and whistle 


valveS........-.-- 


8’ 




















Stop cock boxeB.........-..0--seesereree 


larger 


G1 9G vincscccocscesecese cjuccsncwhante 


slop sinks. 


Finished. do.. ....++ 


Compression: 
Rough and fin. 


double basin 


BES. 





boilers, to 








Stands for same 
Copper bath tubs-......0+----+ 
Closets ......000..0200seeeeeee 
Cast iron soil pipe, to 

“ iT) fit 


ecceccccscecccccsscesecs Cooosososess seeeee 





8s 
ED BOILER TU 





_— 


$ in. inclusive. 
tings, to 6in 












DRIVE PIPE SHOES. 








LAP-W ELD 


bs, stops, shower 


plain, tray and bath bibbs.. 
stups; urinal, hopper, hy- 
drant and ball COCKS..... o..-- :-ssesegeeseeneres 
from No.1 to 13 inclusive 

















eeeeeeceeeeeseeerensesee® 


seecereseceeeeseeveneses 


coceccccccccccssoccecscconeecsocess cose +oeools® 


Shampooing BPTINKLETS........0--eeeroeeerenneeeeeee® 
cocks and chain stays............. 
nd water back coup- 


2omeaes 2 RS SSSR at 








wash tray plugs.. 


Hydrant and basin clamps. 
BOCKELS....-+0-cceceeerrreresenrseereeeserener 


seasoceseenes CoeSenense pnsoqsseneosoraoosoooolr 









eeeeeeeweesee ceceeeeseeeeer® 


Screwed ON Pipe......ccecrersrseereereers 


a gE NL PE 


Outside Diameter, inches..... 
Short, Separate........c-ececescerenenesnerensssnnersreneens 


seeeeceesereeeeeres 


a ceesceresesesercrees 


Price per fO0t.......-seseererres sesserees 
Price, Lap-Welded Drive Pipe....... 
Long, Separate........-+++ 


Size, 











































is | Pod ing publicity, advertising.” 
FIs —Lorp MAcauLayY. 
$= To be ready April ist, 1889. 
¥/8 SEEGER & GUERNSEY’S 
: JP —_NEWw— 
<¢| \BUSINESS CYCLOPEDIA 
ss OF THE 
aa Manufactures Products 
2 rieet 
= =| OF THE 
E ak UNITED STATES, 





For Domestic and Foreign Trade. 


—_—_—_— 





Our National Staples and Specialties. 


DRIVE PIPE HEADS. 
LAP-WELDED CASING. 





list and discount furnished on application. 





= Showing where ANY ARTICLE OF AMERI- 

S| CAN MANUFACTURE can_be pur- 

¥ chased DIRECT. 

|= A COMPLETE REFERENCE BOOK 

x 
|s for Manufacturers, Wholesalers, Jobbers, Re- 
| = iF tailers, Commission, Export and 
| : Import Merchants, &c. 


PRICE, $5.00. 


A Complete Cyclopedia for Buyers and Sellers 
in all Trades. Bound in Cloth. 


In Leather, $7.00. 
Published by 


THE SEEGER & GUERNSEY CO., 


7 Bowling Green, New York, U. S.A. 


Trade Lists furnished. Correspondence 80- 
licited. 


Inside Diameter Nominal....... 








Tarred or Asphalt and Kalamein Pipe, 




















Price. per FOO... ..cececerseerseesseerrees 





Size, 





rews, checks and —. 
t 


| 





sa Agents wanted everywhere. 











Pipe taps, reamers BN GiCB...ccccees sooveeeereees 
Plain pipe tongs and gas DIVEFS.........eeeeseees 
Wrenches: Coe .....---.e cssesssrsesesrecssssssen arenes 
és Girard agricultural...........+s-+ 

$*  gtanda4»d.........-cssssseees 


at Stillson 


* Bemis & Call 


Pipe tongs: 
*e P 


Jarecki 


ATMStTrOn®......seeceeeeessoeesrereeeees 


Perera 


Re Be 
on 





s 


eeeccenees coccesees seer eeere 


= 
Ss 











- Robbins’ chain 
Brock’s 
Vises: Plain pipe... 
Smith comb... 
Parker’s com 








Copper  —_g,__ eegeoeenscnneneenenscese 

Pipe cutters: Stan wo0d..........ccscceeeesecserenee es 
_ Burekae ........-.ceesereeeeereeeeseeeer 
+ SaundePE....cccrecccereeseseceeecees 
- BarneS....-cecceeseeescoreeesesscereeees 

Malleable oilers and hand lamps......-.-+ss9« 

Screwing St0cks.....--.-ssesrcserrssseenenssrsezees seers 


Armatrong’s adjustable stocks and dies 


Waste, at manufacturer’s prices. 


Gas fitters’ COMENL.......--ersenereeerreersreenenee 


Hair felt.........csssee seovcerenseesseseneeenes 
Riley Bros. cement......- ‘ 

Mineral wool.........cserrerere 
Lubricating COMPOUNAL...-.+..0-+++ 


Malleaple iron fittings, black and galy . 
lings and nipples, black 


| 










geussses 


~ Bauer's pipe and bolt..........---+sssse 
Machinists’ | AIM METS...+-r+s0eeeeesrrrere see sseseeeees 


~— 
o> 





Trade Mark Patented—Puint peers 


} Tron Clad Paint Co. wonciacrainc., 


Factory 75 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, And get the genuine 
article, and save liability ot 
CLEVELAND, OHIO. suit, for using an article 


made in violation of_ the 
patents issued tO Wm. 
Green and now owned by 
this Company. 


RON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED toth Dry 

ee . and Ground in Oil. 
. J Used by Nearly all 
he Railrozds. 62 











r 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


No. of 
Threads pe 
in- of Screw. 








Seance aouses: Indianapolis Ind. REPOSITORIES 4 Minneapolis, Minn. 
t 


Cleveland Co-Operative Stove Company. 


——MANUFACTURERS 9¥—— 


Stoves, Hollow Ware and Plumbers’ Sinks 


PRINCIPAL HOUSE : 


CLEVELAND, O. 


Chicago, Ill. Des Moines, Ia. 


. Louis, Mo. Kansas City., Mo. 





FEKF 
coootzoocososo 
SRRES 

















see 2 st] ¢ |a8 
Sa S| o Sx easel 3 isea0 
253|Ze3) 265) 2 | ees 
Sesi|mpm|Asa| = iyo. 
wza| & |) 8s) & |e 
In. In, | Lbs. 
004 | 095 | .068| 024 
21004 | 005 | .088 | 042 
004 | 005%| .091 | 056 

005 | 007 | .109| 084 
21007 | 009 | -113| 112 

1" | 009%| 012%| .134| 167 
1% |012%| 017 | .140| 224 
1% | 022 |025 | .145| 268 
2” | 0% | 032 | 14 | 36) 
9% | 044 | 049 | .204| 574 
3 058 | 064 | .217| 754 
3% 1070 | 086 | 228 | 900 
34 | has | 100 | 237 | 1066 
4% | 100 |125 | .246 | 1249 
5 1120 | 150 | .259 | 1450 
& | 165 | 200 | .280 | 1876 
7 | 200 301 | 23 27 
g | 275 322 | 28 18 
9 | 370 344 | 33 70 
10 | 475 "366 | 4006 
1 «| 575 "375 | 45 02 
12 | 650 375 | 49.00 
13 | 775 375 | 5400 
14 | 900 "375 | 58.00 
15 «1000 37H | 6240 


RISSRRRSSESE 


GARRY IRON ROOFING COMPANY, 





= 


GORRUGATED 


Zee 


' tron Roofing, Crimped and Corrugated Siding, tron Tile 


wee HH OOO SCSoS 


z 





Ge 00 Ge GO OD 2 GD Go GO. 00 G9 G9 IO GD HH GH 











Wxtra Strong. double ahove list. 


Double and strong 4 times above list. 


No. 152 MERWIN ST., CLEVELAND, OHIO. 











The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 







or Shingle, Fire-Proot Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 


e@ Send for circulsrs and price list No. a 





























SE PEI SN ANIONS A tg ST NS. ge 



















1 SY Vatu tech, eyey SPC? 








WORSWICK MFG Co., 


CLEVELAND, OHIO, 


Maufacturers of 


Malleable & Grey Iron Fittings, 
GAS AND STEAM FITTERS’ TOOLS AND SUPPLIES. 


FOR PRICE 


bas” SEND LIST. “438 





Desiring to extend our manufactur ng department _we are disposing of many articles which ve | 


have dealt in as jobbers of Plumbers’, Gas and Steam Fitters Supplies, a ‘ist of which we will ma l 
on application. Many of these articles we will close cut at less than their market value. ‘Ths 
attention of Steam Fitters, Plumbers and Gas Fitters is invited. The list embraces: 

Ground Key Work, rough and finished; Rough and Finished Bibbs; Compression 
Wire, rough and ‘finished ; - Montgomery, Doherty, Broughton, Whittaker, Foller 
& Zanes Work; Hose Goods; Enameled and Earthenware; Closets; Sinks ; 
Urinals ; Plumbers Tools; Oilers and Lubricators ; Steam Gauges ; 
Whistles; Valves; Expansion Joints; Pipe Coverings, etc., etc. 





CLEVELARD WHEEL & FOUNDRY WORKS. 


Manufacturers of 


: Car, Engine, Truck and 
. Tender Wheels. 
RAILROAD, ROLLING MILL 
; and Machinery Castings. 


and Street Railroad Wheels, 
and Turnouts. 


Chilled-Paced Railroad Frogs. 


Office: 20 Carter Street, 


Cieveland Ohie. 32 











Works: Cor. Carter and Collins Streets. 


mm MAHER & BRAYTON, Proprietors, | 


| 
| 
| 
| 


| 


NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000, 


25 to {1.000 H. P. 


These engines are the combined result of 
Jong experience with automatic cut-off regula- 
tion, and most careful revision of all details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highest attainable Fconomy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained Automatic Cut- 
off Erg nes 12 to 100 H. P. for driving Dynamo 
Machines a specialty. Il!ustrated Circulars, 
Ada with various data as to practical Steam Engine 

ress, 


BUCKEYE ENCINE Co., —. bs 


Construction and performance, free by mail. 


W. L. SIMPSON, °01 Telephone Building. 18 Courtlandt St.. N. Y.: 
Sales A Avents: ROBINSON, 154 Washington St., Chicago, Ill.; ROBINSON & ciany, Be 
au Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
elaware, Maryland and Virginia. 


THE CLINE ENGINES. 
Upright Engines and Boilers 


2, 4,6,8 and J0 Horse Power, just the thing for Spice Mills 
BA ins, Laundries, Elevators, Creameries. Hoisting oma 
Drilling, Electric Lighting, Printing Offices ,smal!l wood and Iron 
Working Establishments. On farms for Sawing, Pump ng, 
Threshing, Feed Cutting, Farming, Grain, etc. Butchers’ and 
Sausage Machinery. 


STEAM YACHTS, LAUNCHES, Etc., 


Manvfacture Power Pottery Wheels, Power Lift and Force 
Pumps, Small Speed Lathes, Heavy Jack Screws, Sav 
Mandrils, Iron Shapers, Hoisting Machinery, &c. 

83Please write for New Catalog ue. 


ELMER E. CLINE, 


Box 1116, 50 and 52 Ely St.,' - . ALLIANCE, 0 













McMYLER MANUFACTURING CO., 
180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


McMYTLER PATENT 
Revolvine Steam Derrick, 


AND THE 


SEATON RIVET = BOLT HEADER. 


Suve MNFRS Also General Hoisting and pa iota Machinerv, Coa! and 


80 COLUMBUS, ST 
Fe. Aun. 0. Ore Buckets and Dump Cars. 


8lly 





MANUFACTURERS 


ee ||. 


Find it to Their Advantage 


TO OBTAIN OUR PRICES FOR 


CATALOGUES, 





COMMERCIAL PRINTING 


AND 


STATIONERY, 


IN QUANTITIES TO SUIT THE 





Lwexreest lemean ds. 


Cleveland Printing & Publishing Co., 


Lithograph Buildine. CLEVELAND. OHIO, 


| 
| 
| 





| 
| 
| 
[ 


FREY’ ae MACHINE 


So a With Automatic 














| Factory 


ISstylesCLAY ¢ CRUSH ERS@ 
6 different Brickmachines.: 


from!to20inches 
Machines with or without Crushers. 









THE ZTNA MACHINE COMPANY 


SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines. 


' $00 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Ferneces, Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 


Upright Engines from 10 to 160 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 


M. V. SMITH’S 


Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 


THE LAIDLAW & DUNN CO, 


CINCINNATY, oO. 
















Purchasers 
“Hero” Vertical Boler-Feeders PUMP C9 


—AND— 


“ STANDARD ” 
DUPLEX 


3 





WITH goes 
REMOVABLE WATER CYLINDE 8S 
dend tor descript’ve circulars, 
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The HOPPES Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Guaranteed. 


: SEND FOR 
DESCRIPTIVE 
» CIRCULAR 
: A 


Hard Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO., - - 





Sprinefield. Ohio. 





Cambridge Roofing Co.. 


Monufacturers of 

CROWL’S PATENT STANDING SEAM, & 
Plain Rolled, Corrugated and Crimped Edge, 

Roofing, Pidionend: 7) of Steel and Charcoal Iron, awarded 








Sandusky Metal Works. | 


FRED KRANZ, Proprietor 
Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Sheet Iron Work for 
Brewers and Dis' rs. 


PLUMBING, GAS ;AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY, Ohio, 





04-ly 











Qver 25,000 


IN USE. 


OTTO CAS ENCINE WORKS 
Schleicher, Schumm & Co., {ipeiteete 


a 1 OTTO Gas Engines. 
— Vertical OTT 










Gas Bexines, 
Oylinder OTTO Gas Engines. 



























Catalogu © ot Lathes, Drill 
Presses & Machinists’ Tools 
and Supplies 

plication. Lathes on Trial. 


164 W. Second 8t., 
om dly CINCINNATI, O. 














SHEPARD S NEw $60 
Screw Corrine 
FOOT LATHE, 
Foot and Power Lathes, 
Drill Presses, Scroll- 


Saw Attachmen , 
drels, Chucks, Twist 
Drills, Dogs, Calipers, 
etc. thes on trial. 
thes on payment. 
Send for catalogue of Outfita for Amateurs or 

Artisans. Address H. Ll. SHEPARD, Agt., 
124 Kast Second 8t., Cincinnati, O. 














LATEST IMPROVED 


1, Western Washer 


This Machine is now in 
the hands of 


SHOW 831 UO Aj}0}475 POS . 


Five Thousand Dealers, 


Gnd in use in more than 75.000 Households. 
e guarantee satisfaction with each machine. 
** It meets wtth profitable and satisfactory sale 
everywhere.” R good margin in it for dealers. 
Write for catalogue and terms to 


The Horton Mfa.Co.. - Ft. Wayne, Ind. 





E. E. GARVIN & COQ., 
139-143 Centre Street, N. Y. 
Manufacturers of 


MACHINISTS’ TOOLS. 
Lathes, 


Millin 
Machines, 
2 Drills, 








OD op am 











AARQEKHAM NY / ~ : 


Machine. With or without Screw F 





‘by the New Orleans Exposition. Com ined OTTO Gas i 1b apy iia 
CAMBRIDGE OHIO, > Guns: 1,3, G1 Bo oe OO beceoeeee 
MAY & COMPANY'S W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O. 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION, 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleabie and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn. 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, ETC., 





ETC. 





@. W. STOCKLY. Premdent. J.J. TRACY, Vice-President. 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. 
8. M. HAMILL, Jr., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 





nen: CRIT eecery 


BRUSH ELECTRIC CO. 


SOLE :_MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now In use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S&.A. 
AGENCIES EVERYWHERE. 98 





gnWORKS —*'* 


WH.7HOMPSON | ™ 








RN, sound 





ae 2, Oe 


AUTOMATIC | 


Vertical Engines, 
Especially designed for 

Small Electric Light Plants. 

Perfect Regulation. 


5 to 20 Horse Power. 
Send for Specifications and Prices. 


LLOYD & STERRETT, 
Erie, Pa., U. S. A. | 
Mention this paper. Bly 


PENCERIAN 
TEEL PENS 













ke NEW OTTO RUBBER TIRE 

BICYCLES. 
Ne GPQEQT UITELE Mane 
52 inch, factory price $60.00, our price $40.00. 





4 i “os by “ oe 
46 of iy «« 45.00, oe se : 
44 ‘ “ “ 40. 00. “é “ 00, 


ee oe ! sent J 
an ; 
taken in trade. — en 


WEBER & LIND SIGN WORKS, | 
Artistic Signs. | 
Cor. Ontario & Huron Strs., 
CLEVELAND, oO. 





thew Cards; Silk 


ers, Bunting, Figs and 
‘ Mital. Glass and nt 


; Carved 
oth Signs. 


: 
JOHN ADT & SON, 


















NEW HAVEN, OONN., 


Straightening & Cutting Wire, 


—~—ALSO FOR 


Other Hardware Manufacturing. 





Champion Rubber Bucket 


CHAIN PUMP. 


Manufvotured § E.Crawiord 


NORWALK, OHIO. 
Ghote Pump B 










BUILDERS OF 
Machinery for 


Patents. 
H.T. FISH R, 
SOLICITOR AND COUNSELOR, 








choles, 
Rl yy 
every deser.ption. Send for Circulars and prices to 
CA S T | N f S CHESTER STEEL CASTING CO., 
WORKS: ore 
Chester, Pa. { 407 Library St., Philadelphia,Pa 


Late U. 8. Patent Office. Bight 
en’ ©. 8, Soe Corps. oa 

ate. on guaranteed. Write or 

oo ne Building, CLEVELAND, 
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THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


SPECIALTIES.—The Linn DoubleJaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid, Amalgamator ; 


Secor’s Improved Amalgamating Pan (for treatment of refractory — 


Howland’s Improved Disintegrating and Concentrating Riffles. 
Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 


NEW AND IMPROVED 


{7-lnch Engine Lathes. 


Any | f bed. Workmanship strict 
ny length o “ - p strictly 


THE MULLER MACHINE TOOL CO, 


ceraed Sth and Evans Sts.. [44] CINCINNATI, 0. 








MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


c.ac. wet pee Co., Prop’s, 
anufacture 







50 to 450 Horse Power. 

Slide Valve Stationary Engines 
All Sizes, Extra H » with Girder, 
eee “Box Frame. 

PORTABLE Prep ye Center and 

Side Crank, 6 to 40 H. P. 


TRACTION ENGINES 8 to e H.P. 
SAW MILLS, Extra Hea tandare 
ona Pony with Be Self. 

Late Impro vements. 


ae Locomotive and Flue Bollers. 


115]. Address €. & G. COOPER & CO., Mt. Vernon, 0 
. Pratt. Agent .893<4 St. Clair St. Cleveland. 


The Armstrong Purifier, 
Exhaust Heater Combined, 


Puriflesi the teed water by 
means of] the live steam, and 
heats the water up to the boiling 
point bv..means of exhaust 
steam, 


A full description of this heater, together 
with a valuable prentine on steam n boilers, sent 


Send for Prices and 





to any address, free of charge. dress, 
W. C. ARMSTRONG é CO., 
18ly : SPRINGFIELD, O. 





Cleveland Foundry. 
Castinas 


Vor Machinery and Rolling Millr 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 
STREET RAILROAD TURNOD’. 


Ni 9,11 &1 
“Winterstreet.t Bowler & Co. 


Shapers, Engine Lathes ~ Drills. 








LODCE, DAVIS & CO., 


CINCINN ATI, OHIO. 


x 20’ and 24’’ a Drills: 
mal ae. and Back Geared and Power 


Send for Prisee. IT WILL PAY YOU. 












See ee ee ee 





Corliss Automatic Cut-off Engines,| 


William Tod & Co., Youngstown, 0,, 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 





Hydraulic Cranes and Acvusibers. 
s@Heavy special machinery generally. Send for illustrated catalogue. 





C. J. McNUTT. Ashtabula, 0. 


MANUFACTURER{0F 


BEVEL JIG MILLS 


For Ship Builders. 


The Best and Cheapest Mill on the 
Market. 


No ship yard should be without this 
Machine. 


SEND FUR PRICE LIST & OIRCULAR, 
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A Neater or More Convenient 


FOOT RULE ? 


It is made of Spring Steel and has a nice Leather. Case. 


228e8e22---— a) 
ee 













Oe LD He 












LUFKING] Ri 
Mittitiititht tot tr 























‘inn 





Write to us and see cow you can pre one free. 


The Cleveland Printing & Publishing Co., 
08-tt CLEVELAND, 0. 


seat Mingery's Temuomy Frene 


Was placed before the public in 1888, and 
owing to its cheapness, simplicity, etc., the 
demand for it has never been equaled by any 

















was" ete 


other Freezer. 


SEND FOR PRICES BEFORE ORDERING ANY OTHER. 


| KINGERY M’F’G CO.. 


{West Pearl St., Cincinnati, O. 
EET TRON 


Pate pre BOILERS. 


| DURES; ERTRRPRISE, TAILER Lo WOUNGSTONN, ORIG, VA. }. 




































